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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero ooOiiero obpazoBaHusi pazpaboraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepenianu  O0y4eHUsT Ha YpOBHE CpeaHero oomiero oOpa3oBaHus U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00Pa30BATEIbHBIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mnpenMery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHJyeT MOCJIe0BATeIbHOCTh U3Y4YEHHUsI y4eOHOTO Marepuaia C y4€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 340pOBOM o0Opase JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJIE M OPUEHTHPOBAH Ha
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paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHOro mnpeamera «buosorus» Ha YIIIYOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OO0y4aloIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OaKTepusX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHMM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YyYarOTCSl OCHOBBI MOJEKYJISIPHOW U KJIETOYHOW OHOJOTHH, IMOPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOnbiii mpeamer  «buonorus»  Tpu3BaH ~ 00ECMEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOEHHOCTSAX KIETKH, OPTraHW3Ma, IOIMYJISIuH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuaia B COJEPKAHUHM IPOrPaMMBbl
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHOro mpeameTa «bronorusy Ha yriyOoJ€HHOM YpOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
npo(ecCUOHaNbHON N1eATENbHOCTH, CBSI3aHHOM C OWOJOrueil, uium K BBIOODPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJOTMUSCKHX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIIUs, BU, OMOTeo1eHo3, Onocdepa); 0 BBIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTHUH, HMOPHOJIOTHUM W OHWOJIOTMH pa3BUTHS, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJicHHe OOyYaroIMIMMHUCS  yYMEHHMSIMHU: CaMOCTOSATEIbHO  HaXOJWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOJieMaMu 4YeJOBEYeCTBA; OIEHWBATH IOCIENCTBUS CBOEH ACSTEIBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOMW KU3HEICATEIHPHOCTH B YPE3BBIUYAWHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOIMIMMHUCS OTKPBITUSIMH W COBPEMEHHBIMHU
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
LIEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOyYalollUMHUCS  KOMIIETEHTHOCTHM B pallMOHAJIbHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
obecrieueHue OE€30MACHOCTH >KU3HENESITEIIPHOCTH B YpPE3BBIYAWHBIX CHUTYyaIUsIX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodeccuoOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
ypOBHE cpeaHero odiiero oopasoanus, cocrapisieT 204 gacos: B 10 kmacce — 102
yacoB (3 yaca B Heeno), B 11 kiacce — 102 gacos (3 yaca B HeZelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJIOTMYECKOTO O0pa3oBaHUA B  OpPraHU3AlMIX  CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM yCIIOBUEM MTPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcs B BBINOJHECHUU MPOCKTHBIX M y4eOHO-HMCCIE0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYPCUBOM, HE BXOIHUT B MHPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
OyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAYYHBIE WCCIEJOBAHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTMM C JOPYrUMH Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHurii. Ilpomeccel, NPOUCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3AIMA, MeTaaHanu3. [loHaTre 0 3aBUCUMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl WCKakeHWs pe3yJbTaTOB »JKcrepumeHTta. lloHsTHe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IMYHBIX METONOB IIPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Meronbpl  MOJIEKYJISIpHOM W KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOII, MHUKPOIpENapaThl PaCTUTEIBHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHne MeETOJOB KIETOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKUA. buosiornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTPYyKTyphl O0eIKOBOUM MoisieKkyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.
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VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, Qocoaunuasl, BOCKHU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiementapHocTH. IlpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CMpYKmMypovl U QYHKYULl 6UOMONEKYN U UX KoMniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneinieHre XHMHYECKHX JJIIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKynb», «CTpoeHHE MOJIEKYT
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi pa6ora «O0HapyKeHHE OCIIKOB C IMMOMOIIBI0 KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  paGora  «lcciemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuotTuyeckoit kieTku. Kiaetounas cteHka 6akTepuil u apxei.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IMIa3MaTUYECKyl0 MeMOpaHy: NacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHue U (GyHKUMH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounasl kiietku CTpoeHne W (yHKIIUM HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kietounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepupiii 0enkoBbI MaTpukce. [IpocTpaHCTBEHHOE pACMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BxiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK DYKApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHICCKON KICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass pabGora «l3yueHwe CTpOEHHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHas padora «lcciaegoBaHue Iia3mMoiiu3a W JIEIUIa3MOJIU3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  pabdora  «l3yyeHue  JBWKEHUS  ITUTOIIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIIAIIHAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuYHBI CHUHTE3 OpPraHMYEeCKUX BeHIeCTB B KieTke. DOTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y oaxkmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poIuiacToB B MpoIecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mbl. Buasl Opoxenus. [IpoaykTel OpokeHUs U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICTUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes
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ATD: paboma npomonnoi AT®-cunmaszvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «DOTOCUHTE3Y», «DHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass  padora «l3ydyeHue  KaTaJIUTUUECKOM  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIa3bl WM KaTajlasbl)y.

JlabopaTopHas pabora «/3yuenue ¢QepMEHTATUBHOTO pacCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass pabora «CpaBHeHue mporeccoB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHE ITPOIIECCOB OPOKECHUS U AbIXaAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amMuHOKHCIOT. Pomb pubocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. MaHno). Monekynsaprvle mexanusmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl ceHog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.
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JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuibl u cxembl: «buocunrte3 Oenkay, «l'eHeTnueckut Koa», «Bupycoi»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTreTHYecKMid  (MOCTMUTOTHUYECKHI),  CUHTETHYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JITHK. Xpomocombr. Ctpoenue xpomocoM. Ternomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl MuTo3a. KapuoknHe3 u nUTOKMHE3. buojornueckoe 3HaueHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughgpepenyuposku, cmapenus u eubderu kKiemokx. «llugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKA JIYKay.

JlaGopaTopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenne MuTo3a B KJI€TKaxX KOHUYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKIIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.
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B3aumocCBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHu3ma. TKaHW, OpraHbl U
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoXKeHus TKaHEeW B OpraHax pacTeHUH.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMBbI OPTraHOB KUBOTHBIX U UelioBeKa. DYHKIIMKU OPTaHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OopraHu3moB.  JIBM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[lutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO Trasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHul. [Ipixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTteMa uesioBeka. MeXaHu3M BEHTWIALMU JIETKUX y MTHULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa TMO3BOHOUHBIX JKUBOTHBIX U denoBeka. Cepaie,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BblaeiaeHUusA. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y
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MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTpoeHne u (pyHKIMOHHpPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpDOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OpraHU3MOB. PoJIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbie BelleCcTBa U UX 3HAUECHUE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycioBHble 1 yCI0BHBIE peIIeKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTtpoeHue JIMCTOBOM IUIACTUHKWY», «TKaHM >KUBOTHBIX», «CKEJIET YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«MmmyHuTETY,  «KUIIEYHOMOIOCTHBIEY, «CxeMa  TIMTaHUA  PACTEHUM,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbIKatomuxcsi»,  «HepBHas  cmcrema  mrumy, «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMILISIPbl KOMHATHBIX PACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u 0eiIKoB Mo 1elcTBUeM (GepMEHTOB, 000PYAOBAHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlaGopaTropHasi padora «3yueHue TKaHeu )KUBOTHBIX ).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['aMerorenes y ;xuBoTHBIX. [10JI0BBIE KENE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOienHws.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHME YacTed pa3BUBAIONIETOCd 3apojblilia (dMOpUOHANbHAS HMHAYKIHUA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HenpsiMoe pa3Butue. PazButue ¢ meraMopdo3oM Y O€CO3BOHOUHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO
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pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esloBeKa. [lepnonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHoe pasmMHoxxkeHue», «Tumbl Oecrosoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuThe MailcKkoro xyka», «Pa3Butue capaHumy,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NAMOPOTHHUKAY, « KU3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «/3ydeHue CTpOCHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHass padora «CTpoeHue OpraHoB PpPa3MHOMXEHHUS BBICIIMX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponb OT€4eCTBEHHBIX YYEHBIX B PA3BUTHUH
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATHUBHBIE MPU3HAKU, JOMUHAHTHBIA W PEUECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.
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OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHass padora «Jlpo3oduna Kak OOBEKT TEHETUUYECKHUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACJIAEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHHOTO CKpeIIMBaHUs. [ Umore3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HAcJleIoBaHWsA  Npu3HaKkoB.  lluTtonormyeckne  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTepOoramMeTHhI 1oJ. ['eHeTmueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Mennens», «AHanu3upymollee CckpelmuBanue», «HemnomHoe aomMuHUpoOBaHUHEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,
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«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJISI JEMOHCTpAallUd 3aKOHOB €IUHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHuwe pe3ynbTaTOB MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «l3yuenue  pe3ynbTaToB  JUTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanuonHas kpuBas (B. Horanncen). CBoiicTBa MOau(pUKAIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue mytanuu. CoMaTHyecKue U MOJOBble MyTanuu. [IpuyunHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHas W3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».
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O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytamuu y gapo3odwibl  (HA  TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHas NporpamMMa HCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIUPOBAHHUE, B TOM YKCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00J1eBaHUi YesioBeKa. MeanuKo-reHeTUuecKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(Gu3MUecCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckasi padora «CocTtaBiaeHUE U aHAJIU3 POJOCIOBHON Y.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, TmOpoAa, IITaMM. 3aKOH T'OMOJIOTMYECKHX PSIJOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
Mpou3BoJuTENed Mo MOoToMcTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MyTalHUil y KYJbTYPHBIX
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¢opMm opranu3moB. Mcnoiap30BaHHE TE€HOMHOIO PENAaKTHPOBAaHUS U METO/OB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, Wiu ayropuauHr. l'erepo3uc u ero npuuuHbl. Mcnons3oBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuuleHUus Cyuecmsyouux u co30aHus H08blx NOpoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «L{leHTpBI MPOUCXOXKACHUS U MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yueHue copTOB KyJIbTYpHBIX PACTEHUI U MOPOJ]
JOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBII YyYacTOK, B TENJIUYHOE XO35SHCTBO, B JaOOpaTOpHIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTeXHONIOTHsA:  XJIeOOMEeUeHUe, TMOIMyYeHHE KHCIOMOJOYHBIX IPOJIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHUs I'€HOMOB C LIEJIBIO MOJIYy4YEHUs] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.

20



Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTpYKIMS
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi M TeHHass WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaumnuna. [1P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHHS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkeHepusn», «l eHHass HHKEHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxnenue W pa3BUTHE 3BOJIOIHOHHBLIX MPeEACTABIEHUH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.
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JIBrKy1ue cuibl 3Bosronry BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUS OpraHU3MOB, HAcCJEICTBEHHass HW3MEHYUBOCTh, Oopblda 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmumer u  cxembl: «Cucrtema xuBod mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMUpOBaHUS
npucnocoOJieHnid y pacTeHui u KuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponbl romybeit», «MHorooOpasue KyJIbTypHBIX (opMm
KammycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Monynsuus Kak siaeMEHTapHasg e€QuHULA 3BOMIOLNH. COBpPEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuii. M3MeHnenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (IBHKYIIME CHIIBI) JBOJIIOIMH. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatensi. Jgpgdexm oOymuliounozo zopaviuka. CHUdMCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢hgpexma Opeiigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanun.  M3onsauus  TMOMYJISITA:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmnocoOiaeHuit y opraHu3MoB: MOp(hOIOTHIECKHE,
dusmonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.
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Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOLMHU. M3omsauust — kimoueBor (akTop BuaooOpazoBanus. Ilytn u
CrocoObl BUJI000pa30BaHMUS: aJJIoNMaTPUUECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3AIIMS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOIMOHHOW OWOJOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuonnas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONYJSAUA CeBaHCKON (openny,
«'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonornueckue anantanun», «llpucrnocoOreHHOCT, OpraHu3MoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHUI,
«ITonmurmonasl pactenuiy, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHWl ONWM3KUX BHUIOB, OOpPa30BaBIINUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass palora «BbiABI€HHME H3MEHUYHMBOCTH Yy 0OCOO€H OJIHOTO
BHUI).

JlabopaTtopHass  paGora  «lIpucrocoOneHuss  OpraHU3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnas pabGora «CpaBHeHuUE BHUIOB 1O MOP(POIOTHUECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Metonbl  HM3ydeHHs  MakKpo3BoJIOLMHM. [laneoHToOnOrM4yecKkue  MeTOJbl
u3ydeHus: 3Boyirouuu. llepexonHpie QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.
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buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bumibi-
SHJEMUKHU U PEJTUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBICE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl QYHKYUL.
HeobGpatumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteromnedans»y,  «Punnoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukTh»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeJIOBEKa M IIUMIIaH3e», «lIaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3sBuTHE )KU3HU Ha 3emJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue sKM3HU U aCTPOOMOTIOTHA.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHoOMepoB. KoanepBatHas rumoreza A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonjaeitHa, reHeThuYecKasi TuroTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.
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HUcropus 3emmm u Meronpl €€ wu3ydeHus. lIckomaemble OpraHUYECKHE
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKala: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
MEPBBIX KIETOK. DBoonuUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. [IpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMMUX U
ntull. [lpuHiun xmoyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIortueckux mpoueccoB. llosBaeHMe M pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpaneHus: 6nopa3HooOpas3ust Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HadvanpHple 3Tanbl OpraHUYecKor 3BosroLUN», «Cxema 00pa3oBaHUs dYKapHOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE
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pactenusi», «Opranbl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue KU3HU B NPOTEPO3OUCKON 3pey, «PazBuTre XKuU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIAXKHbIC MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKIIUH
UTJIOKOKHUX, CKEJEeThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  ga0oparopHasi  padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CHHTE3a OPraHUYEeCKUX COSIUHEHUN B
nepBUYHON aTMOchepey.

JlaGoparopHass pabora «l3ydeHue M ONKCAHUE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHue O0COOCHHOCTEH CTPOCHHUS PaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «M3yueHue oCOOCHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBeeHueckre. OTInuMs 4eloBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe TOJIOBHOrO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUI
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KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBONIOLHUS COBPEMEHHOr0 4enoBeka. EcTecTBEHHbI OTOOp B MOMYJIALMSIX
yesnoBeka. MyTalnMoHHBIM Tpoliecc W mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompmme pacel: eBpoIleouIHAs
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  dyenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocOONEHHOCTh YeNOBeKa K pa3HbIM YCJIOBHSM OKpYKarouled cpeabl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBEUECKUX TMOMYyJsiUi. brocoluanbHble MCCIEA0BaHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTMYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeNneT dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTHI ¥ aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NpAMOXOASAINNY, «/lenncoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tamnbl 3BOITIOLNHU YEIOBEKa», «Packl 4eIOBEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJIEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeIIOBEKa,
doTorpaduu HaXOJOK UCKOMMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlaGoparopHass paGora «M3ydyeHne oCOOCHHOCTEH CTPOCHHMS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHne S3KOJIOrMYECKUX aJaNTalui YEITOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi
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3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkenst, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
3K0JIOTUU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIIel Cpeibl: JIOKATbHBIN, pErHOHATBHBIN U TJI00aTbHBIIH.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoanu3M.

Temmneparypa kak skosiorudeckuii ¢dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3msl. [loMkunoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
MoJJIep )KaHui0 BoJHOTO OanaHca. Kiaccudukamus pacTeHH MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHust OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.
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XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
XKusznennsie HOpPMBI paCTEHUM: NE€PEBBS, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJICTHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhI. Bunel OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMON03 1 ero ¢opmel. [lapasutusm, xoomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUN IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOT'O UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KHUBOTHBIEY», «DU3HOIOTHYECKHUE aJanTaliuu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHU3MOBY», «bBHOJOTHUUYECKHE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutusm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmuzmy.

O6opynoBanue: repdbapuyd pacTEHUN W >KUBOTHBIX, MPHUCHOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTECHUM, Uydesia MTHI] U 3Bepei, repOapuu
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUNW H OSKUBOTHBIX, OO0JANaOIMUX dYepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHass paGora «BpIABICHHE TNPUCTIOCOOTICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi paGora «BBIsIBICHHME MPUCIIOCOONICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHaTOMUYECKHE OCOOCHHOCTH pACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U
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0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTeNM TMOMYJSLHUU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NONyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISILUAH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOTMUYECKON HUIE BHAa. MectooOutanue. MHoromepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buosornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonynsuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH  3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHuss ceMsSH  pacTeHHH K
PAaCCETICHUIO.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buomneHo3 u ero crpykrypa. CBs3uM MEXIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak OTKpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckme menu M ceTH. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. Daykmyayuu.
HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHbie M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha
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cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p u pex. IKocucmemsvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteMm. [oposackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv xackaonoco 3ghgexma u 6udo6-30ugpukamopos (Kirouesvlx
8U008) 8 yHKyuUoHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Munos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoleHO3a»,  «IJKocucTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«OKonoruyeckas mupaMuia OroMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «JKOocUcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

Oo6opynoBanue: repbapun pacTEHUH, KOJUIEKIITN HACEKOMBIX, Yydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas padora «l3ydenuwe paszHoOOpa3us MENKUX TOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHUsl B TUIMYHBIN OMoOreorieHo3 (B AyOpaBy, Oepe3HsK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKYpCHsS B arpodKoCHCTeMy (Ha MMOJie WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IkoCHUCTEMA

31



buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BEIECTBO OHOCc(hephl U ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OUOMBI CYIIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenue Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOIO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEIIOBEUECTBA M IPUPOJIBIL.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
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ungopmayuu no  cocmoAHul0 OMOEabHLIX U008 u dkocucmem. OcHogbl
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO OHOJIOTHH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHHoe pazeumiue BHYTPEHHHUX YOEXKICHUW JIMYHOCTU Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJICTBOBATHCSI B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTAapIIEMy IMOKOJECHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yabTaThl OCBOCHUA YyueOHoro mpenMera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACHIUPEHHE >XU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIECTRA;
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OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAaHUTApPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAIMOHAIILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHH, TMOHUMAHUS 3HA4YEeHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE YXOBHBIX HEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usnyeckoro BocnuraHusi, GOPMHPOBAHMS KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa3OBaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH NPOoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIBbHONH, KOMMYHUKATUBHON M COIMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJIOTMM Kak HayKH, OCO3HaHUs ¢ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHHU JJII COBPEMEHHOW IUBUIIU3AIINMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ANBHBIX IKOJOTHUECKUX MPOOJIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUH OKPYKAIOIMIETO MHPA W MPOUCXOASIINX B HEM W3MECHEHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus MpoOJieM B peaTbHBIX KU3HEHHBIX CUTYAIIHSX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUN MO OHMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayUYHbIE TMOHATHUSA, OTPaXKAIOLINE
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HaOJOJIeHHe,  HM3MEpEHUE,  OKCIepUMEHT U Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOYYarolIMXCsA; CIOCOOHOCTH
oOy4arommxcs UCIIOJI30BaTh OCBOEHHBIE MEX TUCIUTUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUA W  yHHUBEpPCAIbHbIE y4dyeOHble JCHCTBUA B
NO3HABATENbHON U COLMATIbHOM MTPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpEIHEro O0OIIero
oOpa3zoBanus y oOyuvatomierocs OynyT choOpMHpPOBaHbI TMO3HaBaTEIbHBIC
YHUBEpPCAJIbHbIE yUeOHbIE I€HCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIC YUeOHbIE
JEUCTBUS, PETYISITHUBHbIE YHHUBEpCaJbHbIE Yy4yeOHbIE JEHUCTBHS, COBMECTHAs
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JornYecKue AeicTBUS:

CaMoOCTOSITETbHO  (OPMYNIHUPOBaTh M aKTyaJU3UpOBaTh  MpoOieMmy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHUN NPHUEMBI JIOTMYECKOTO MBIIICHUS
(amanu3a, cCHHTE3a, CpaBHEHHMSI, KiIacCU(UKAIIUHA, 0O00OIICHUS ), PACKPHIBATH CMBICIT
OMOJOTUYECKUX TOHATHN (BBIIETATh UX XapaKTePHbIE MPU3HAKU, YCTAHABIWBATH
CBSI3U C IPYTUMHU MOHATHUSIMH);

ONpeNeNaTh LeNu AeSATEIbHOCTH, 3ajaBas MHapameTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTB PE3YJIbTAThI IESITEIBHOCTH C IIOCTABJIEHHBIMU LEISIMU;

HCII0JIb30BaTh OMOJOTMYECKUE MOHATHUS JUIsl OOBSICHEHUS (DAKTOB U SIBJICHUI
YKABOU IPUPOJBI;
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CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIU3a WUMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTCILHOMY IOMCKY METOJ/IOB PEIICHUS MTPAKTUYCCKUX 3a]1a4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEepPIPETalUU, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AaHUH YIEOHBIX U COITUAIBHBIX TPOCKTOB;

dopMupOBaTH HAYYHBIH THUI MBIILIICHUS, BIAETh HAYIHONH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH TPUYMHHO-CJICJCTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHWS B IMO3HABATEIBHYIO M TMPAKTHYECKYH 00JacTh
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B Pa3IUYHbIX UCTOUHHKAX MH(pOpMALH (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOW IJUTepaTtype, OHOJOTHYECKHX CJIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTUIECKH OIICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTHBOPEUYNBOCTD;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPYy aKTUBHOTO UCTIOJIB30BAaHUS PA3TMUHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOJh30BaTh HAYYHBIH SI3BIK B KadecTBE CpEACTBa IpH paboTe ¢
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJaJ€Th ~ HABbIKAMHM  pACIO3HABaHUS M 3allUThl  WHMOpMAaIuH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCHUTENBHO BBHIMOJIHEHUS MpeasiaraeMoin
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTYaluH,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppEeKTHO! hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

40



2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUSA IO €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBHM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TO3UIMU HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYAIUSX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU JAeCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM H UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYNKaxX MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATETILHO  COCTABJISATh IUIAH  PEIICHUs] MpoOJeMbl C  y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PELUICHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl JPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeaqmeTHble pe3yibTaThl OCBOEHHUS COJIEPkKAHUA Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha obOecredeHue
npoduiabHOTO  00ydYeHUs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, UHTEPIPETALMHA U MPEeOOPa30BAaHUIO 3HAHUN, BUIBI JAEATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHUIO B Pa3JIMUHBIX Y4€OHBIX, a TaKXKeE B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHwusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAaHHOCTh 3HAHWM O MECTe€ U POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palMOHAIHHOTO
MPUPOIOIIONB30BaHUSA, O BKIIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIorNH;

BIAJCHUEC CHCTEMOH OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONMe OWOJIOTHYECKNEe TEPMHUHBI W TOHATHS (KU3HbB, KIIETKA,
OopraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJbTypHBIX  DPACTCHHM),  3aKOHBI
(emmHOOOpa3Msi MMOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICTICHUSI, YUCTOTHI TaMeT,
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HE3aBUCUMOro HacienoBanus [. MeHgenss, TOMOJOIMYECKUX PAAOB B
HacleJICTBEHHOU U3MCHYHUBOCTHU H. . Basuiosa), [IPUHITUITBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJICNSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAacTEHMM, JKMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KHU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PaCTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyIu3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTrO THUMOB MUTAHUS, POTOCMHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHABJIMBATh B3aMMOCBS3W MEXKJIy OPTraHOMJAMHU KJIETKH U UX
GYyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH W UX (QYHKIUAMH, MEXIY
opraHamMud M CHCTEMaMH OpraHOB Yy pPAacTeHH, >KUBOTHBIX W 4YeJIOBEKa M MX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DYHKUIHMSAMHU, MEXIY STaraMu
oOMeHa BEIIEeCTB, ATaaMH KJIETOUYHOTO LUKJIA U KU3HEHHBIX IIUKIIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKAa3aTEJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBJICHUSMU, JA€TIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOPMYIHpPYS IEIb KCCICIOBAHUS, AHATU3UPOBATH TIOTyYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B y4e€OHO-UCCIEA0BATENbCKON paboTe Mo OHOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U
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nyOJIMYHO  TPEACTaBISATH  MOJYYEHHBIE  pe3yJdbTaThl Ha  YYCHUYECKHUX
KOH(epeHUHUsX;

YMEHHUE OIICHMBATh AITUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJIOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T€HOMa U CO3JaHU€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBHIOOP Oyaymied npodeccuoHaIbHOM
NEATeIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOT'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOrOo  00pa3oBaHUsl B OpPraHU3alMsIX  CPEIHETO
podecCHOHaTBLHOTO U BBICIIETO 00Pa30BaHUSI.

[IpeamerHble pe3ynbTaThl OCBOCHHUSI ydueOHOro mpenmeta «buosorus» B 11
K1acce OJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OWOJOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIIEHUU HKOJOTHUYECKUX
npoOjieM 4YeJIOBeUeCTBa, a TakKe B PEIICHWH BOIMPOCOB PallMOHATIBHOTO
IPUPOJIOIIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOMOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB W TIOHATHH (BUI, dKocHcTeMma, Ouocdepa), OHOJIOTHYECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPUs DBOJIOLNH), YUCHUS
(A. H. CesepuioBa — 0 nyTsX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoapiieBoro cxoacrea K. M. bopa), mpaBuna (Muammyma HO. JluOuxa,
AKOJIOTMYECKON NupaMuabl 3HEprum), runotesbl (rumore3a «mupa PHK» V.
['unGepta);

YyMEHUE  BIIaJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
MCIOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKUBBIX 00BEKTOB M IKOCHCTEM
(omucaHue, U3MEpeHue, HaONIOJEHUE, SKCHEPUMEHT), CIOCOOaMH BBISIBICHUS U
OLICHKHU aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUJ1I000pa30BaHMUs, BIUSHUS ABUKYIIUX CUJI 3BOJIIOIMU HA T€HO(OH]I MOMYJIALUHY,
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MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HAIPABICHHM
ABOJTIOITUH, KPYTOBOPOTA BEIMIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMECHHE YCTAHABJIMBATH B3aUMOCBS3M MEXAY TMPOIECCAaMH  DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpeje OoOUTaHUsl, aOMOTUYECKUX M OMOTUYECKHUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3¢li  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHEGHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YCIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1a9H, BBISBIISATH MPUYNHHO-CIICICTBCHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHME BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu pabore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000pPYIOBaHUEM,;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBaHUS, aHAJIM3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B yue€OHO-HMCCIIEOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENACTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YUYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpeIOTBPAIICHUS
rI1o0aabHBIX H3MEHEHUH B Onocdepe;

yYMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBITIVICHHOCTH, YTIyOJsATh TO3HABATEIbHBI WMHTEpPEC, HAMPaBICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTte/ibHbIE

pecypchbl

OcHOBHBIE BHBI
IeATeJIbLHOCTH

buonorus kak Hayka

www.bio.nature.ru

XapakTepusyroT 0011yI0
OMOJIOTHIO KaK yUueOHbIN
npeaMeT 00 OCHOBHBIX
3aKOHAaX JKU3HH Ha BCEX
YPOBHSIX €€ OpraHu3aIliy.
BBISBIISIOT B M3yUEHHBIX
paHee OMOJIOTUYECKHUX
MUCHUINIMHAX 001I1e
YepThl OPTaHU3AIIH
pacTeHui, )KUBOTHBIX,
rpu0oB 1
MUKPOOPTIaHU3MOB.
OOBSICHSIIOT €IMHCTBO
BCETO JKUBOTO U
B3aMMO3aBUCHMOCTb BCEX
yacteit bunocheps! 3emin.
CocTaBisIIoT mi1aH
naparpada

’KuBbIe CUCTEMEI U UX
HU3YUCHUC

http://bio-
ege.sdamgia.ru
http://www.fipi.ru

XapakTepusyT YpOBHU
OpraHu3aLuu KUBOU
MaTepHUH, BbIACIISS
CHUCTEMHBIE YPOBHH;
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OTIMCHIBAIOT OCOOCHHOCTH
IPOIIECCOB
KU3ZHEICATCIILHOCTH,
XapaKTepHbIC IS
KQXKJ0TO YPOBHSI.
CocTaBisOT 1aH
naparpada. BeimonHsoT
MpaKTHYECKHe paboThI.
OO0cyxkatot
JeMoHcTpaluu (padoTta B
MaJibl TpyIIax).
XapakTepu3yroT OTIANYMS
XHUMHYECKOTO COCTaBa
0OBEKTOB )KUBOU U
HEKHBOUW MTPUPOIbI;
OOIIHIA TPUHITUTT
KJIETOYHOW OpTraHu3aIuu
KUBBIX OPraHU3MOB.
CpaBHUBaIOT 0OMEHHBIE
MIPOLIECCHI B HEXHUBOU U
YKUBOU MPUPO/IE;
BCKPBIBAIOT CMBICT
peakiuii Mmetabonu3ma.
OOBACHAIOT MEXaHU3MBI
CaMOPETyISIIIH
OMOJIOTHYECKUX CUCTEM
Pa3IUYHOTO
UEPapXUYECKOTO YPOBHSI.
AHaNU3UPYIOT IPOLECCHI
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CaMOBOCIIPOU3BEICHUS,
pocTa v pa3BUTHUS
OpPraHu3MOB.
XapakTepusyroT
HACJICACTBCHHOCTD U
H3MCHYHUBOCTb,
3aIIOMHHAIOT
MaTepuaibHbIE OCHOBBI
STHUX CBOMCTB.
CpaBHuBaroT GopMbl
Pa3IpaXXuMOCTH Y
Pa3ITUYHBI
OMOJIOTHYSCKUX
00BeKkTOB. OTMEUAIOT
3HaYeHHEe OMOJIOTMYECKHUX
PUTMOB B NIPUPOJIE U
JKM3HH YeJI0BEKa.
3anmoMHHAIOT 3HAYCHHE
JIUCKPETHOCTH U
AHEPTO3aBUCUMOCTH
OMOJIOTHYECKUX CUCTEM.
XapakTepus3yroT
MHOT'000pa3ue KUBOTO
Mupa. COCTaBIISAIOT IJIaH
naparpada. BeimoaHsoT
MPaKTUYECKHUE PaOOTHI.
Breimonasior
TECTUPOBAHUE IO TEME:
«MHoroob6pa3zue >KuBOro
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Mupa. OCHOBHBIE
CBOMCTBA )KUBOU
MaTEpUn» C 3alaHUusIMU
COOTBETCTBYIOIIIUMHU
TpeOOBAaHUSAM K YPOBHIO
MOATOTOBKH,

buosorng kietku

0.5

www.bio.nature.ru

http://www.fipi.ru

Xumudaeckas OpraHu3anusa
KIICTKU

10

http://www.fipi.ru

XapakTepusyroT
XUMHUYECKHUE DJICMEHTHI,
00pa3yroIne >KUBOE
BEIIIECTBO; Pa3IUYaroT
MakKpo- "
MHKPOIJIEMEHTHI.
OnuceBarOT
HEOpraHUyecKue
MOJIEKYJIBI )KMBOTO
BEIIECTBA, UX
XUMHYECKHE CBOICTBA U
OHMOJIOTHYECKYIO POJIb.
XapakTepus3yroT
OpraHNYecKHUe MOJICKYIIbI:
OMOJIOTHYECKHE
MOJIMMEPHI - OeJIKH;
CTPYKTYPHYIO
OpraHu3aIuio u
(byHKIMH; YTIIEBOIbI, NX
CTPOCHHE U
OHMOJIOTHYECKYIO POJIb;
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JKAPBI KaK OCHOBHOM
CTPYKTYPHBI KOMIIOHEHT
KJIETOYHBIX MEMOpaH U
MCTOYHUK SHEPrUU.
CocTaBisitoT mj1aH
naparpada. BeimonusoT
MpaKTHYeCKue paboThl.
OO0cyxkatot
JeMOHcTpaIiuu (padoTta B
MaJbIX rpynmnax).

Crpoenue u GyHKIHUU KIETKU

http://www.fipi.ru

http://school-
collection.edu.ru

XapaxkTtepusyot popmy u
pasMepsl
MIPOKAPUOTHIECKUX
KJIETOK; CTPOCHHE
LUTOTLIIA3MBl,
OpraHu3aIuio
MeTabosm3ma, QyHKITUN
TeHeTUYECKOTO arnrmapaTa
OakTepuii. OnUCHIBAIOT
nporecc
CropooOpa3oBaHusl, €ro
3HAYEHUE IS
BBUKHBaHUS OakTepuil
IPU YXYAUICHUH YCIOBHMA
CYILIECTBOBAHMUS;
pa3MHOKEHHE
npokapuoT. OLEeHNBAIOT
MECTO U POJIb MPOKAPHUOT
B OMOILIEHO3aX.
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XapakTepusyroT
LHUTOILIa3MY
AYKapUOTUYECKOMN KIIETKU
. OpTraHeJUIbI
LUATOTIIIa3MBbI, UX
CTPYKTYpY H (pyHKIHH.
XapakTepusyroT
TPAHCIIOPT BEIIECTB B
KJIETKY U U3 Hee:
(baro1uTo3 U MUHOIIMTO3.
OOBSACHSIOT COOBITHS,
CBSI3aHHBIE C
BHYTPHKJIETOYHBIN
MUIIEBAPEHUEM,
MOYEPKUBAs €ro
3Ha4YeHHE JJIsl OPraHu3Ma.
OTMeuaroT 3HaueHue
IUTOCKEJIeTa.
XapakTepus3yroT
BKJIIOUEHUSI, 3HAYCHHE U
UX poJib B MeTaboI13Me
KJIETOK. XapaKTepu3ytoT
KJIETOYHOE SIIPO KaK
LEHTP yIpaBICHUS
YKU3HEJIEATEIbHOCTHIO
KIIETKHU; CTPYKTYPHI S1Ipa
(smepHast o0o0UKa,
XPOMATHH, AJIPBITIKO).
CocTaBIAOT MIIaH
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naparpada. BeimonHstor
IIPaKTHYECKHUE PabOTHI.
BrimosHstor
TECTUPOBAHUE TI0 TEME:
«DyKapuoTHueckas
KJIETKa» C 3a/laHUusIMU
COOTBETCTBYIOIIUMHU
TpeOOBaHUSAM K YPOBHIO
MOJATOTOBKH.

OOMEH BelIeCTB U
MPEBPAIICHUE SHEPTUH B
KJIETKE

http://www.fipi.ru

http://school-
collection.edu.ru

IIpuBoasaT IpuMeEpHI
SHEPTEeTUUYECKOTO
oOMeHa. OIHCBIBAIOT
npouecchl cuare3a ATO.
BrinmuceiBaroT peakiuu
OECKUCIIOPOIHOTO H
a’pOOHOTO pacIIeTICHUS
[JTFOKO3bI1. XapaKTEePU3YIOT
1 OOBICHSIIOT COOBITHS
dhoTOoCHHTE3a: peaKIIuu
CBETOBOM U TEMHOBOM
(da3pl. XapakTepu3yroT U
MPUBOIAT IPUMEPHI
XEMOCHHTE3A.
XapakTepusyroT poiib
dboTocuHTE3a U
XEMOCHHTE3a B
somonun. CoCTaBISIOT
IUIaH naparpada.
BreimonasioT
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IIPaKTHYECKHUE PabOTHI.
BeinosHsttor
TECTUPOBAHUE TI0 TEME:
«Peanmzanus
HaCJIEeACTBEHHON
uH(popMaLUU.
Metabonu3zm» ¢
3aJaHUSIMU
COOTBETCTBYIOIIIUMHU
TpeOOBaHUSAM K YPOBHIO
MOJATOTOBKH.

HacnencrtBennas
nH(pOpMaIUS U peann3aius
€€ B KJIeTKe

0.5

http://www.fipi.ru

http://school-
collection.edu.ru

XapakTepusymoT,
OMMCHIBAIOT U
3apucoBbiBatoT JJHK kax
MOJIEKYJIbI
HACJIEACTBEHHOCTH.
3anoMHUHAIOT MPOILIECC
penymmkauu JJHK u
ero 3Hauenue. Pasmmyaror
CTPYKTYpPY U GYHKIHH
PHK. OnuceiBarot
MpoIIecC Mepeaavn
HACJIeACTBEHHOM
nHpopManuu 13 sijpa B
[UTOILIA3MY -
TPAHCKPUIILHUIO.
CocTaBnsIOT NJ1aH
naparpada. BeimonHstor
MpaKTH4ecKue paboThlI.
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JKU3HEHHBIN UK KJIETKA

http://www.fipi.ru

http://bio-
ege.sdamgia.ru

OnpenenstoT poJib
KIICTKHU B
MHOTOKJIETOYHOM
opranusme. Pa3bsacHSOT
TIOHSITHE O
nuddepeHnnpoBKe
KJIETOK MHOTOKJIETOYHOTO
opranuzma. OnMCHIBAIOT
MHUTOTUYCCKUHN ITHKJI:
uHTepdasy, pazbl
MUTOTHYECKOTO JEICHHS
U TipeoOpa3oBaHUs
XpPOMOCOM;
OMOJIOTUYECKHUI CMBICT 1
3HaYEHUE MHUTO3a
(6ecronoe pa3sMHOXKEHHUE,
POCT, BOCIIOJIHEHHE
KJIETOYHBIX TIOTEPh B
(bU3HOTIOrHUECKUX U
MATOJIOTUYECKUX
ycnoBusx). ONMUCHIBaIOT
MEXaHU3MbI PETYISALUU
KJICTOYHOTO JICICHUS U
arnionto3a. CocTaBIsOT
iaH naparpada. Pemaror
3aJ1a4d 110 MOJIEKYJISIPHON
OUMOJIOTHH TI0 TEME:
«OKU3HEHHBIN ITUKIT
KJIETKA. MUTO3.
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Paboraror co
CIPaBOYHUKOM
T.JI.bormanosa , E.A.,
Conoyosa.

Crpoenue u GyHKITUN
OpraHu3MOB

17

1.5

http://school-
collection.edu.ru

http://www.fipi.ru

http://school-
collection.edu.ru

XapakTepusyroT
OCHOBHBIE MOJIOKECHUS
KJIETOYHOU TE€OPUH;
COBPEMEHHOE COCTOSIHUE
KJIETOYHOU TEOPUHU
CTPOCHHS OPTaHU3MOB.
OnpenensioT 3HaYeHue
KJIIETOYHOU T€OPUU ISl
Pa3BUTHUS OMOJIOTHH.
JlemaroT cooOImeHus o
KU3HU U IEATEIbHOCTH
YYEHBIX, BHECILIUX
3HAYUTEJIbHBIN BKJIA]l B
pa3BUTHE BKJIA] B
pa3BUTHE KIETOYHOMN
Teopuu. XapaKTEPU3yIOT
BHPYCHI U OakTepruodaru
KAaK BHYTPUKJIETOUHBIE
napa3uThl Ha
F€HETUYECKOM YPOBHE.
OO6cyX1a10T TUTIOTE3BI O
MIPOUCXOKACHUU
BHUPYCOB; OTKPBITHE
BHPYCOB, MEXaHU3M
B3aMMO/ICIICTBUS BUpYyca
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U KJIETKH,
UH(EKIIMOHHBIN POLIecC.
XapakTepusyroT
MEXaHU3MBbI
BEPTUKAILHOU U
TOPU30HTAIBHOU
nepeiaud BUPYCOB;
3a00J1€BaHUS JKUBOTHBIX
Y pacTeHUH, BbI3bIBAEMbIC
BUpycamu. OT™MeuaroT
BHUpYCHBIE 3a00JIeBaHMs,
BCTpEUarouIuecs y
4yeJI0BeKa; TPUIIII,
renatut, CITN/I;
IpeIaraoT Mepbl U
CrocoObI PO (PUITAKTHKA
BUPYCHBIX HH(DEKITHH.
CocCTaBIAIOT IIIaH
naparpada. Beimonusior
MpaKTH4ecKue paboThl.

10

PasmHoxeHMe u Pa3BUTHUC
OPraHnu3mMoB

1.5

http://www.fipi.ru

XapakTepus3yroT
CYILIHOCTH U (POPMBI
0ecIoyIoro pa3sMHOKEHUS
OpraHU3MOB;
pa3MHOKEHHE PacTeHUN
Y )KMUBOTHBIX. BBIIensroT
OMO0JIOTHYECKOE 3HAYCHHE
0€ecIoIoro pa3sMHOKEHUS.
XapakTepusyroT I10JIOBOE
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Pa3MHOKEHHE PaCTCHUN
1 KUBOTHBIX.
OrnpenensroT
raMeToreHe3, ero
MIEPHOIBI: PA3MHOKEHUE
U POCT, CO3pPCBAHUS
(meiio3). PaccmarpuBator
1 KOMMEHTHPYIOT
KOHBIOTAIHIO U
KPOCCHHTOBED.
OnuchIBAalOT MEXaHU3M,
TCHETHYCCKHE
MOCJICJICTBUS H
OMOJIOTHYSCKUIH CMBICIT
KPOCCHHTOBEDA,
OMOJIOTUYECKOE 3HAUYCHHE
1 OMOJIOTHYECKHUI CMBICIT
Meio3a. XapakTepusyroT
nepuoa GopMupoBaHuUs
IIPU CriepMaTOreHese.
[TpoBoasT cpaBHEHHE
criepMaToreHesa u
oBoreHe3a. OnuChHIBAIOT
OCEMEHCHHE U
OILJIOJIOTBOPEHHUE,
MapTeHOTeHE3.
OnpenensroT
HBOJIIOIIMOHHOE 3HAUCHUE
MOJIOBOTO PA3MHOXKECHHUSL.

57




XapakTepusyroT
[IEPUOIU3ALIUIO
WHUBUIyJIbHOTO
pa3Butus. Onpenenstor
AMOPUOHAIILHBIN TIEPHO T
pPa3BUTHSA U ONKCHIBAIOT
OCHOBHBIE
3aKOHOMEPHOCTH
npoOreHus 0opa3oBaHue
OJHOCIIOMHOIO 3apO/IbIIa
- O7acTyIIsI,
racTpyJsiluio U
OpraHoreHes.
3anOMHUHAIOT 3TAIbI
najpHenIen
nuddepeHIUpOBKU
TKaHEW , OpraHoB U
CHUCTEM. XapaKTePU3YIOT
PEryIALNIO
AMOPHUOHAIILHOTO
pa3BUTHS,
JETePMUHALIUIO U
AMOPUOHAIIBHYIO
MH]YKIHIO,
TeHETUYECKUN KOHTPOJIb.
XapakTepusyroT
MOCTIMOPHOHAIBHBIN
Nepuo/1 pa3BUTHS; GOPMBI
MOCTAMOPHOHAIBHOTO
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Mepuoia pa3BUTHSL.
XapakTepusyrT IpsMoe
pPa3BUTHE U €T0 TIEPHOIbI
JIOPENPOAYKTUBHBIM,
PENpPONYKTUBHBIN U
MIOCTPENPOIYKTUBHBIH);
crapeHue. Pa3bsacHSIOT
CYIIIHOCTbH HETIPSIMOTO
Pa3BUTHS; TIOJIHOTO U
HernoaHoro Meramopdo3za
JeMoHcTpHpyrOT
MMOHUMaHWe
OMOJIOTUYECKOTO CMBICTIA
pa3BUTHS C
MeTtamopho3oM
CocTaBIAIOT IIIaH
naparpada. BeimmomHsoT
MPaKTUYECKHUE PaOOTHI.
Beinosssitor
TECTUPOBAHUE TI0 TEME:
«KW3HEHHBIN 1TUKII
kneTku. [emenue
KIIETKW) C 3aJJaHUSIMU
COOTBETCTBYIOIIUMHU
TpeOOBaHUSAM K YPOBHIO
MOATOTOBKH. BBIONMHSAIOT
KOHTPOJIBHYIO paboTy 1O
TeMme: «Pa3MHOKeHHEe U
pa3BUTHE OPTaHU3MOBY C
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3alaHUSIMU Pa3HOMN
CJI0KHOCTHU

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH U
W3MEHUYMBOCTH OPraHU3MOB

0.5

http://school-
collection.edu.ru

OnuceIBaoOT
MIPEICTABJICHUS IPEBHUX
YYEHBIX O POJACTBE U
XapakTepe nepeaavn
MIPU3HAKOB U3 MMOKOJEHUS
B IIOKOJICHUE.
XapakTepu3yroT B3TJIsIbI
CPE/THEBEKOBBIX YUCHBI
Ha MPOIIECCHI
HacJIeq0BaHUS
MIPU3HAKOB.
JleMOHCTpUPYIOT 3HAHUSA
HUCTOPHUH Pa3BUTHUS
reHetuku. [IpuBoast
OCHOBHBIC ITOHATHUS
TCHCTHKU:
HACJICJICTBEHHOCTh U
W3MEHYUBOCTh; IPU3HAKH
M CBOICTBA; T'EHHI,
aJICIIbHBIC TCHBI,
TOMO3HMI'OTHEIC U
TeTEPO3UTOTHBIC
opranu3mbl. OnpeaesoT
TeHOTHUT U PEHOTUTT
opra"u3Ma; TeHO(OH]I.
CoCTaBISIOT IJIaH
naparpada. BHIIOTHSIOT
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IIPaKTHYECKHUE PabOTHI.

12

3aKOHOMEPHOCTH
HaCJIEICTBEHHOCTHU

10

http://school-
collection.edu.ru

http://www.fipi.ru

XapakTepusyroT
TUOPUIOTIOTUYECKU I
METO/] U3y4CHUS
XapakTepa HaCIeOBaAHUS
MIPU3HAKOB.
DopMyIUPYIOT 3aKOHBI
Mengenst. 3alTOMUHAIOT
[IUTOJIOTUYECKUE
000CHOBaHMS 3aKOHOB
Mennens.
JeMoHcTpHpyrOT
CITOCOOHOCTH
BBITIUCHIBATh T€HOTHUITHI
OpraHU3MOB U raMeT.
CoCTaBIAIOT CXEMBI
CKpEIUBaHMUSI, PEIIAlOT
TreHeTUYECKUE 3aa4u.
CTposT poJ0CIOBHBIE.
DopMyIHPYIOT 3aKOH
Moprana u gart
XapaKTEePUCTUKY
CHEIUICHHOTO
HACJIEJOBAHUS T€HOB
(mpusHakoB). OOBACHAIOT
MEXaHU3Mbl
XpPOMOCOMHOTO
OIpe/eNeHus MoJIa.
AHanM3UpPYIOT FEHOTUIT
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KaK CUCTEMY
B3aUMOJICHCTBYIOIIINX
I€HOB OpraHu3Ma;
ONPENEINAOT POpPMbI
B3aUMOJICICTBUSA
QJIJICNIbHBIX U
HeaJlJIeIbHBIX TC€HOB.
CocTaBistoT mj1aH
naparpada. BeimomHsoT
MpaKTHYeCKue paboThl.

13

3aKOHOMEPHOCTH
W3MEHUYUBOCTH

http://www.fipi.ru

http://bio-
ege.sdamgia.ru

XapakTepusyroT
OCHOBHBIE (POPMBI
W3MEHYHBOCTH;
TeHOTHUITHYECKYTO
W3MEHYMBOCTh: MYyTalllH,
WX Ki1accuUKaIHIO,
3HAYEHWE MYTalUil It
MIPAKTUKH CEIHCKOTO
XO03sMCTBA U
OHMOTEXHOJIOTHH,
KOMOHMHATHBHYIO
W3MEHYNBOCTb.
OO00CHOBBIBAIOT
9BOJIIOLIMOHHOE 3HAYEHUE
MYTalMOHHOU U
KOMOMHATHBHOH
M3MEHUYHBOCTH.
XapakTepusyroT
(EHOTUIIMYECKYIO
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M3MEHYHUBOCTb, OTMEYast
pOJIb YCIIOBUM BHEIIHEN
Cpezpl B Pa3BUTUU H
MPOSIBJIICHUH MPU3HAKOB U
cBoMcTB. CTpOSIT
BapHAaLlMOHHBIC PSIIBI U
KPHUBBIE HOPMBI PEAKIIHH.
CocTaBistoT mj1aH
naparpada. BemmonusoT
IpaKTHYecKrue paboTh

14

I'enetuka degoBeka

0.5

http://www.fipi.ru

http://school-
collection.edu.ru

AHanM3UpPYOT FEHOTUI
KaK CUCTEMY
B3aUMO/ICCTBYIOIINX
TE€HOB OPraHU3Ma;
OTpeeTstoT POpPMbI
B3aUMOJCUCTBUA
AJUIETIBbHBIX U
HEaJUIEJIbHBIX T'€HOB.
CocTaBIAIOT IIIaH
naparpada. Beimonustor
MpaKTH4ecKue padboThl

15

CCJ'ICKLII/ISI OpraHnu3mMoB

http://www.fipi.ru
http://www.zoomax.ru

XapakTepus3yrT METOAbl
CEJIEKIIUU PACTCHUI 1
JKUBOTHBIX.
OO00CHOBBIBAIOT 3HAYECHHUE
CEJIEKLMU JUIS Pa3BUTHS
CEJIbCKOXO3SIUCTBEHHOTO
MIPOU3BOJCTBA,
MEIUITUHCKOMH,
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MHUKPOOHOJIOTMYECKOM U
JIPYTUX OTpacien
MIPOMBIIIIICHHOCTH.
XapakTepusyroT
JIOCTHKEHUSI U OCHOBHBIE
HaIpaBJICHUs
COBPEMEHHOM CEJIEKIUU.
ONHCHIBAIOT METOIBI
PENPOTYKTUBHOTO U
TEepPaneBTUUECKOTO
KJIIOHUPOBAHUS;
KJIETOYHBIC TEXHOJIOTHH U
CIOCOOBI TCHETHYECKOM
MH)XeHepunCOCTaBIISIIOT
1aH naparpada.
Brmonsstor
MPaKTUYECKUE padOThHI

16

buortexnonorus u
CHHTETHYECKAsT OMOJIOrUs

http://www.zoomax.ru

http://school-
collection.edu.ru

O060CHOBBIBAIOT 3HAYCHHE
CEJIEKLUHU ISl Pa3BUTHS
CEIbCKOX035HCTBEHHOTO
MIPOU3BO/ICTBA,
MEIUIIHHCKOM,
MUKPOOHUOIOTHUYECKOH U
JIpYrux oTpacieu
MIPOMBILIIIEHHOCTH.
XapakTepusyroT
JIOCTHKEHUSI U OCHOBHBIE
HarpaBJICHUs
COBPEMEHHOM CEJIEKIUU.
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OnuchIBalOT METOIbI
PENPOAYKTUBHOTO U
TEepaneBTUYECKOTO
KJIOHUPOBAHUS;
KJICTOYHBIEC TEXHOJIOTHH U
CIIOCOOBI TeHETHYECKOM
nHxeHepuu. CocTaBisOT
rJ1aH naparpada.
BremomasioT
MpaKTHYeCKue paboThl.

http://bio- Pemrarotr BapraHTsI
Y PesepBHO BpeMA : ege.sdamgia.ru 3amanmii 3 ET'D
OBIIEE KOJIMYECTBO YACOB 102 14

I10 ITIPOTPAMME
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11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE

padoThI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbBIE
(uu¢poswIe)
o0pa3oBaTte/ibHbIE

pecypchbl

OcHOBHBIE BHBI
IeATeJIbLHOCTH

3apoKICHUE U Pa3BUTHE
SBOJIIOIIMOHHBIX MPECTABICHUN B
OunoJIoTHN

www.bio.nature.ru

Nzyyaror
ABOJIIOLIMOHHYTO
teopuro Y. /lapBuHa.
[Ipeanoceuikn
BO3HUKHOBEHUS
JIapBUHU3MA. Y4YaTcs
OTIPEIeTIsATh
JBUKYIIIHE CHUJIbI
SBOJIIOLIMY BHUJIOB 10
Y. JlapBuHy Ha
KOHKPETHBIX
npumepax.
Odopmistor
CUHTETUYECKYIO
TEOPHIO 3BOIIOLUU
(CTD) B BUzIE
TabIUIBI, 00CYKIAIOT
pe3ynbTaThl B
rpynnax. 3HaKOMSTCS
C OCHOBHBIMU
MOJIOXKEHUAMHU
COBPEMEHHOM
3BOJIFOLIMOHHOM

66



http://www.bio.nature.ru/

OUOJIOrUu

Makpo3Boronus u eé
pe3ynbTaThl

http://school-
collection.edu.ru

http://www.fipi.ru

www.edios.ru

3HAKOMSITCS C
OCHOBHBIMH
METOJIaMU U3YYCHHS
MaKpO3BOJIIOIUH.
[TaseoHTONIOTHUECKHE
METO/IbI U3yUCHUS
SBOJIIOLIHH.
[TepexoHbie GopMBI
U (QUIOTEeHETUYECKUE
PSAIBI OPTaHU3MOB.
buoreorpaduueckue
METOIbI U3yUCHUS
ABOJIIOIIHH.
CpaBHenue ¢Guiopsl 1
(dbayHBI MAaTEpUKOB U
OCTpPOBOB.
buoreorpaduueckue
obyactu 3eMJ.
Bunei-sanemuku u
PEJIUKTBHI.
DOMOpUoIOrHUecKue
Y CPaBHHUTEIHHO-
Mopdooruueckue
METO/IbI U3yYECHHUS
ABOJIIOLIUH.
I'enernueckue
MEXaHU3MBbI
3BOJIIOLIUH
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OHTOTEHE3a U
MOSIBJICHUS
ABOJIIOLIUOHHBIX
HOBIIIECTB.
['omosiornuneie n
aHAJIOTUYHBIC
OpraHsbl.
PynumenTapusie
OpraHbl U aTaBU3MBI.
MonekynsipHO-
TeHETUYECKHUEe,
OMOXUMUYECKHE U
MaTeMaTHYeCKHe
METOIbI U3yUCHUS
ABOJTIOIHH.
Odopmasitor B BUC
TaOJINLIBI.
XpOMOCOMHBIE
MYTalUU U YBOJIIOLIUS
T€HOMOB.
BrimonHstoT 3aganus
u3 EI'D, yuarcs
MUCaTh Pa3BEPHYTHIN
OTBET BO BTOPOU
YacTu.

MukposBonronus 1 eé
pe3yabTaThl

14

http://school-
collection.edu.ru

http://www.fipi.ru

www.edios.ru

CrnymaroT JIEKIUIO 10
TeEME
"MUKpO3BOIIOLHUS U
ee pe3yabTarhl”
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3HAKOMSITCSA C
OCHOBHBIMU
MOHSATUSAMHU
[Tonynsuus -
3JIEMEHTapHast
€IMHULIA BOJIIOLIHH,
C IBUXKYITAMH
CHJIaMH 3BOJIIOLINH, C
€€ Pe3ybTaTOM U
MOHSATHEM
€CTECTBEHHBIN 0TOOD.
Bun, n ero kpurepun.
BrmonasgIoT 3agaHns
n3 EI'D, yuarcs
MHUCaTh Pa3BEPHYTHIN
OTBET HAa 33J1aHus
BTOpPOM YaCTH.

[IpoucxoxaeHue 1 pa3BUTHE
JKA3HM Ha 3emiie

15

1.5

www.edios.ru

[Tyt moxmaapl Mo
CJICAYIOIIUM TeMaM:
Hay4nble runote3bt
MIPOMCXOXKACHHS
JKU3HM Ha 3eMIIe.
Aoluorenes u
MaHCIICPMHUSI.
JloHayuHble
MPEACTABICHUS O
3apOKJICHUH KU3HU
(KpealioHu3M).
I'unotes3a
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MIOCTOSTHHOTO
CaMO3apOoKICHUS
JKU3HU U €€
OIIPOBEPIKEHNUE
oneiTamMu @. Penu, JI.
Crnautannanu, JI.
[Tacrepa.
[IpoucxoxneHue
KU3HU U
acTpoOHOJIOTHSI.
OCHOBHBIE 3TaIlbl
HEOpPraHu4eCcKOu
ABOJIIOIIHH.
[Inanerapnas
(reosoruueckas)
HBOJTIOLIHSL.
XuMu4ueckas
HBOJTIOLIHSL.
AOWOTEHHBIN CUHTE3
OpraHMYecKHux
BEIIECTB U3
HEOPraHUYECKHUX.
OnsiT C. Mumnnepa u
I'. IOpu.
O6pazoBanue
MOJIMMEPOB U3
MOHOMEPOB.
KoanepBarnas
runore3a A. U.
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OmnapuHa, runoresa
IIEPBUYHOTO OYJIbOHA
JIx. XonnaeiiHa,
reHEeTUYECKas
rumnoresa ['.
Ménnepa. Pubo3umbl
(T. Yek) u runoresa
«vupa PHK» Y.
I'unGepra.
dopmMupoBaHue
MeMOpaH u
BO3HUKHOBEHHE
MPOTOKJIETKH.

HpOI/ICXO}KI[eHI/IC YECJI0BCKa —
AHTPOIIOI'CHE3

10

http://school-
collection.edu.ru

http://www.fipi.ru

3HaAKOMSATCS C
OCHOBHBIMU
paszenamu u
3aJauaMu
aHTPOIIOJIOTUH, C
METO/JaMU
aHTPOTIOJIOTUH.
CranoBineHue
MPEJICTaBICHUI O
MIPOUCXOKACHUU
YenoBeKa.
OdopmiisaroT B BUIE
KOHcIekTa. B Buze
CPaBHUTEIBHOU
TaOIULIBI
3aMMUCHIBAIOT U3
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MaTepHajoB
yueOHUKa CXOACTBO
YyeJIoBeKa C
JKMBOTHBIMU, a TAK)KE
€ro CUCTEMAaTHYECKOE
ITOJIOKECHUE .
CBuuerenbCcTBa
CXOJICTBA YEJIOBEKA C
YKUBOTHBIMHU:
CPaBHUTEIHHO-
Mopdoorudeckue,
AMOPHUOJIOTUYECKHE,
¢buznosoro-
OHMOXUMHYECKUE,
MTOBEICHYECKHE.
OTnuuns YenoBexa
OT )KUBOTHBIX.
VYyarcsa onpenenarsb
JIBIDKYIIIHE CHJTBI
aHTPOTIOTeHE3a Ha
npuMepax u3
saganui EI'D.
OCHOBHEBIE CTaJIUH
aHTPOTIOTeHE3a
pa3buparoT B rpymmax
OIUpascCh Ha
JIOTTOTHUTEIbHBIN
MaTtepuai.

OKoJorus — HaykKa O

0.5

http://priroda.ru

33.H_II/IIJ_IaI-OT JOKJIaabl
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B3aMMOOTHOIICHHUAX OPTaHN3MOB
1 HAJOPraHUu3MCHHBIX CUCTCM C
OKpYKarolen cpeion

http://www.fipi.ru

10 TeMe
"3apoxaeHue u
pa3BUTHE YKOJIOTUH B
Tpyaax A.
I'ymb6oabara, K. @.
Pynee, H. A.
CesepiioBa, 2.
I'ekkens, A. Tencin,
B. H. Cykauéna".
N3yyarot pasznens u
3aJa9¥ SKOJIOTHH, &
TaKXe CBSI3b
9KOJIOTUH C APYTHUMHU
HayKaMHu.

OpranusMmsl U cpea 0OUTaHus

1.5

http://priroda.ru
www.edios.ru

CocraBnsroT TabaUIly
M0 XapaKTEPUCTUKE
SKOJIOTMYECKUX
(dhakTopoB 1
3aKOHOMEPHOCTH HUX
JIEMCTBUS HA )KUBEIE
OpraHu3MBblI.
3HAKOMSATCS C
Kinaccudukanyen
9KOJIOTHYECKUX
(hakTopoB:
a0MOTHYECKHE,
OMOTHYCCKHE,
aHTPOTIOTEHHBIE.
HoBble NOHATHS - 3TO
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MPaBUII0O MUHUMYMa
(K. Inpenrens, fO.
JInbux),
TOJIEPAHTHOCTb,
ABPUOMOHTHBIC U
CTEHOOMOHTHBIE
OpraHu3MBblI.
BrmonHaSI0T 3a1aH1S
u3 EI'D Bropoit
YacCTH.

DKOJIOTHS BUJIOB U MOIYIISIIAN

0.5

http://priroda.ru
www.edios.ru

CocraBsitoT Tabnuily
10 DKOJIOTHYECKOU

CTPYKTYpPEC
MOITYJISIIAM.

DKOI0THSA COOOIIECTB.
DKOIOTHUYECKUE CUCTEMBI

12

0.5

http://school-
collection.edu.ru

http://priroda.ru
http://www.fipi.ru

N3yyaror
ompeieNieHre
cooOriecTBa
OpPraHu3MOB,
OHOLIEHO3 U €T0
CTpYKTYpy. CBsi3u
MEXy OpraHu3MaMHu
B OHOLIEHO3E.
BrInoaHSIOT 3amaHus
n3 EI'D o manHOM
TeMe. 3HAKOMATCS C
MTOHATHEM
HKOCHCTEMA KaK
OTKpBITasi cUCTeMa
(A. JIx. Tencnn).
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QYHKIMOHAIbHBIE
OJIOKM OpPraHuU3MOB B
AKOCUCTEME:
MIPOIYIICHTHI,
KOHCYMEHTHI,
pEeAYLIEHTBI
.Tpoduueckue
YpOBHH.
Tpoduueckue nenu u
cetu. Kpyrosopor
BEIIIECTB U MMOTOK
SHEPTUH B
HKOCHCTEME.
BremonasgioT 3agaHns
u3 EI'D BrOpas yacte.
3HAKOMSITCS C
OCHOBHBIMHU
MOKa3aTeIsIMU
9KOCHUCTEMBI.
buomaccoii n
npoaykiuen. CTposit
9KOJIOTUYECKHE
MApPaMU/Ibl YUCE,
O1OMaccChl U SHEPTUH
Ha KOHKPETHBIX
npumepax.

10

buocdepa — rnobanpHas
JKOCHUCTEMA

http://priroda.ru

3HAKOMSITCS C
MPEJICTABICHUSIMH O
ouocdepe B Tpyaax

75



http://priroda.ru/

9. 310cca ¢ yueHueM
B. . BepHajckoro o
ounocdepe.
CocrasisitoT Tabnuiy
10 OCHOBHBIM
obnacTsiM Ouocgepsl.
N3y4daroT 0CHOBHBIE
KOMITOHCHTBI
ouocdepsl U UxX
GyHKIMH.
OcobenHocTH
ouocgepsl Kak
r106anbHOM
OKOCHUCTEMBI.
Odopmastor B
rpyImmax KiacTepsl Mo
KpyroBOpOTY
BELIECTB U
OMOreOXMMHYECKUM
nuKiIaMm (yriaeposa,
azora). M3ydarot
MOHsTHE O OUoMe.
OcHoBHbBIE OMOMBI
CyIIU: TYHIpA,
XBOMHEIE JIeca,
CMEIIaHHbIE U
[IUPOKOJINCTBEHHBIE
Jieca, CTenw,
CaBaHHBI, TyCTHIHHU,
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TPOIIMYECKUE JIeca,
BBICOKOTOPBbSI.
Knaumar,
pacTUTENIbHBIN U
JKUBOTHBIN MUD
OMOMOB CYIIIH.

11

YenoBek U OKpyKaromias cpena

http://priroda.ru

OrnpenenstoT
HKOJIOTMYECKHE
KPHU3HCHI ¥ HX
MIPUYHHBL.
Bo3snetictBue
YyeJIoBeKa Ha
ounocdepy.
CocTaBistoT Ki1acrep
Ha TeMy

" AHTPOTIOT€HHOE
BO3JICHCTBHE
YyeoBeKa Ha
pacTUTENIbHBIN 1
YKUBOTHBIN Mup",
00CyXeHHE pabOThI
B IpyIIax.
ITpopabaTeiBaroT
OCHOBHBIE METO/IbI
paloHaIbHOTO
MIPUPO/IOTIOIE30BAHUS
U OXPaHbI
OKpY>Karollen cpebl

12

PesepBHOE Bpems

http://www.fipi.ru

Pemienue BAapHUaHTOB
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3aganuii u3 EI'D

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
N KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
; aTa uugpoBbie @opMbI U BUIbI
n/ Tema ypoka Bceer Kourpouabsnsl | IIpakTnyecku A op P
u3ydeHusi | oOpa3oBaTe/lbHbIe | KOHTPOJS
n 0 e padoThl e padoThI
pecypcsl
Tema 1.buonorus kak
Hayka (1 4.) 1.1
buonorus xak Doortat .
HTaJIBHBIN
KOMIUIEKCHAsI HayKa 1 1 01.09.202 Www.bio.nature.ru P
ompoc
KaK 9acTh 3
COBPEMEHHOTO
oOmrecTBa
Tema 2.7)Kusbie
CHUCTEMBI U X U3YUYCHHUE http://school- @poHTaIBHBIN
1 04.09.202 :
(2 4.) 2.1. )Kussie 3 collection.edu.ru ompoc
CUCTEMBI U X CBOMCTBA
2.2.YpoBHeBas . TecroBas pabora,
OpraHu3aIus )KHUBBIX 1 1 06.09.202 http://priroda.ru npoBepka B popme
P i T http://www.fipi.ru POBEp P
CUCTEM 3 B3aMOKOHTPOJIS
Tewma 3. buonorus
ioteTkH (2 1) http://school ®poHTaIbHbIN
3.1.Ucropust OTKPHITUS 1 08.09.202 AHD./ISCho0™ P
collection.edu.ru onpoc
Y U3YyUCHUS KIIETKH. 3
Kiierounas teopust
3.2.Metonb1 www. edios.ru TectoBas paboTa,
. 1 0.5 . .
MOJIEKYJISIPHOH U 11.09.202 http://www.fipi.ru BHEIIHUI KOHTPOJIb
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KJICTOYHOM OMOJIOTHH. 3
[IpakTuyeckas pabora
«M3ydyeHne MeTOI0B
KJICTOYHOM OMOJIOrUH
(xpomarorpadus,
anekrpodopes,
muddepenuanprHoe
HeHTpudyrupoBanue,
[T1IP)»
Tema 4. Xumudeckast
5 OpraHu3aus KJIeTKU 13.09.202 http://s_chool- TecroBas pabora,
(10 1.) 4.1. Xumuueckuii 3 collection.edu.ru BHEIIHUIA KOHTPOJIb
COCTaB KJIETKH.
4.2.MuHepanbHbIe _
7 BEIIleCTBA KJIETKU, UX 15.09.202 %u " [Tucemennas pabota
OuosiornuecKasi pojb 3
4.3.0prannyeckue
BEIlleCTBA KJICTKA —
oenku. JlaboparopHas . OrtueT no
8 pabota «O6HapyxeHUE 0.5 18.09.202 %& " n1abopaTopHO
OEJIKOB C HOMOIIBIO 3 pabote
KaueCTBEHHBIX
peaxuin»
4.4.CmolicTBa, http://school-
9 Kiaccuukanus u 20.09.202 CO||(.9CtI0n.ed%J.I.’U 3auer "benkn."
http://www.fipi.ru
(byHKumI OeKOB 3 http://obi.img.ras.ru
4.5.0prannueckue http://school- " "
10 BeH.Ie(I:)TBa KITeTKH — 22.09.202 | collection.edu.ru Tecr"Yrnesomt
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YTJIEBOBI 3 http://obi.img.ras.ru
4.6.0Opranuyeckue http://school-
11 BEIIECTBA KJIIETKA — 25.09.202 collection.edu.ru Tect "JInnunsr"
JIUITH BT 3 http://obi.img.ras.ru
4.7.HyknenHoBbie
kucnotel. JJHK u PHK.
JlabopaTtopHnas pabota Otuer no
" _ - .
12 «HccnegoBanne 05 27 09.202 http.//wvyyv.ﬁm.ru nabopaTopHOU
HYKJIEMHOBBIX KUCIIOT, 3 http://obi.img.ras.ru paborte, perieHne
BBIZICJIEHHBIX U3 KIIETOK 3agaguii u3 EI'D
Pa3TUIHBIX
OPTaHU3MOB»
4.8.Ctpoenue u htto-// fini
p://www.fipi.ru
ATO.
13 | Qe Hpyrue 29.09.202 | http//window.edu.ru | Tecr
HYKIICOSUATpHpOCHaTLI 3 http://obi.img.ras.ru
(HTD)
4.9.CexkBeHUPOBaHUE
JHK. Meto bt .
CEHOMUKH www.km.ru/educatio D POHTALLHBL
14 ’ 02.10.202 | n P
TPaHCKPHIITOMHKH, 3 http://window.edu.ru onpoc
MPOTEOMUKHU. METOTIbI
CTPYKTYpHOI1 Onosioruu
4.10.00001meunne u KontponbHas
15 CHCTehfaTHSaHHH 04.10.202 www.bio.nature.ru E’aGOTa Nel .
3HaHUH 10 MaTepuagam 3 XUMUYCCKUT
TeMbl 4 COCTaB KJIeTKHu"
Tema 5. Ctpoenue u http://window.edu.ru
16 _ Tect
GbyHKIMH KIEeTOK (8 4.) 06.10.202 http://www.fipi.ru
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5.1.Tumnsl KJIETOK.
IIpoxapuoTnueckas
KJIETKA

5.2.Ctpoenue
3YKApUOTHYECKOU

et. TTpakTitecka http://window.ed Orier 0

TKH. KTHYCCKas . . .

17 P 0.5 09.10.202 DIWINCOW.ECLLIL - o akriaeckoit
paborta «3yyenue http://www.fipi.ru

. . 3 pabote
CBOWCTB KJICTOYHOM
MeMOpaHbI»

18 5.3.IToBepXHOCTHBII 11.10.202 hitto://Awww fii.ru NunuBuyanbHbIA
arrmapar KJICTKH 3 OIIpocC
5.4.0qHOMEMOpaHHBIE
OpraHOM[IBI KJICTKH.

[IpakTrueckas padoTa http://www.fipi.ru Ortuer o

19 «M3ydeHne NBYKCHUS 0.5 13.10.202 http://school- MPaKTUYECKOU
[ATOTIIA3MBI B 3 collection.edu.ru pabore, TecT
pacTUTENLHBIX
KIIETKaX)»
5.5.1lomyaBTOHOMHBIE
OpraHOM[IbI KICTKH:

MUTOXOHIPHH,
TUTACTHIBI. -
TaBonatonras pabora http://www.fipi.ru Oruer o

20 PATOpHai b 0.5 16.10.202 | http://school- aGopaTopHoii
«HccnenoBanue ;

3 collection.edu.ru pabote, TecT

IJ1a3MoJin3a u
JACTIIIa3MOJIn3a B
PAaCTUTCIIbHBIX
KIJIICTKax»
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5.6.HememOpannsie
OpraHonabl KJICTKH.

http://school-

21 C 18.10.202 collection.edu.ru Tect
TPOCHHC H (yHKIL 3 http://www.fipi.ru
sypa
5.7.CpaBHUTENBHAS
XapaKTEePUCTHKA KJIETOK
JYKapHOT. htto://school Ortuer o
22 JIaGoparopHas paboTa 0.5 20.10.202 & - P-reCnooE nabopaTopHOI
collection.edu.ru
"N3y4eHne cTpoeHus 3 pabote
KJIETOK Pa3JIMYHBIX
Opranu3moB"
5.8. O600menue n KonTpoabHas
6ota Ne 2
23 CHCTel\faTmaHm 23.10.202 http://www.fipi.ru Fa ora e
3HAHMI M0 MaTepHraiam 3 Crpoenue u
TEMBI 5 GyHKIIUA KIETKH"
Tema 6.00MeH BeliecTB
U TIpeBpalleHHE
SHEpruM B KieTke (9 4.)
6.1.Accumunanus u
JUCCUMMIIALIUSA — JIBE o
http://www.fipi.ru
CTOpPOHBI MeTaboIU3Ma. htto-//school Otuer o
24 Tunbel oOMeHa BelecTs. 25.10.202 AU./ISCho0™ nabopaTopHO
5 5 3 collection.edu.ru 5
Jlaboparopnas pabota hitp://obi.ima.ras.ru padore, TECT
«3yuenue
KaTaJuTHYECKON
AKTUBHOCTH ()EpMEHTOB
(Ha mpumepe aMuIa3bl
WJIM KaTalasbl)»
25 6.2.®epMeHTaTUBHBIN 0.5 http://school- Ortuer o
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XapakTep peakuui 27.10.202 collection.edu.ru nabopaTopHO#
KJIETOYHOTO 3 http://obi.img.ras.ru pabote
MeTabosm3Ma.
JlaboparopHas paboTa
«3yueHne
(hepMEHTaTHBHOTO
paciierieHus
MEPOKCHU/Ia BOJIOPO/IA B
PaCTHTEIHHBIX U
KUBOTHBIX KIIETKAX»
26 6.3.benku-akTUBaTOPHI 06.11.202 http://school- NunuBuyanbHbIN
1 OeNKU-UHTHOUTOPBI 3 collection.edu.ru oTpoc
6.4. ABTOTpO(HBIN THIT http://school-
27 oOMeHa BEIECTB. 08.11.202 collection.edu.ru Tect
DoToCcuHTE3 3 http://obi.img.ras.ru
6.5.XeMocuHTE3.
JlaGopaTtopHnas pabota Ortuer o
28 "CpaBHeHHE TTPOIIECCOB 10.11.202 http://window.edu.ru nabopaTopHO
(dhoTocuHTE3a U 3 pabote
xemocuHTe3a"
6.6.AHa’poOHBIC Orer o
opranu3mbl. Bujsl .
GpoKeHHS. . nabopaTopHO
29 0.5 13.11.202 http://window.edu.ru pabore,
JlaGopaTopHas pabota .
3 WHIUBUAYalIbHBIN
"CpaBHEHHE IPOLIECCOB
ornpoc
Opo>keHUsI U AbIXxaHus"
6.7.AHaspoOHBIC _ - NuauBuayanbHbIi
30 OpraHu3Mbl. DTaIbl 15.11.202 Pitp:/panviwy fipi. orpoc
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SHEPTreTUIECKOTO
oOMeHa

6.8. DHeprus
MEMOpaHHOTO
rpaJlieHTa MPOTOHOB.

31 17.11.202 http:// fipi.r 3
Cunre3 AT®: pabdora 3 DN TIPLI et
npoToHHOU AT®-
CUHTETAa3bI
KontponsHas
06006
cnc(;el::zf;zeaﬂm pabota Ne 3 "OOmen
32 S 20.11.202 | http://window.eduru | Bemects i
3HAHHI TI0 MaTepraiamMm
3 TIpeBpaIicHue
TEeMBI 6 "
SHEPTUH B KIIETKE
Tema 7.
HacnencrBennas
33 nHpopManus u 99 11.202 http://Windov_v.(_adu. ru OpoHTATBHBIN
peanu3anus ee B KJIETKe http://www.fipi.ru OIpoC
3
(9 4.) 7.1.Peakuun
MaTPUYHOTO CHHTE3a
7.2. Tpanckpunuus — Tecr. DelIeHIe
34 MAaTpPUYHBIA CUHTE3 24.11.202 http://www.fipi.ru - a"{ P
PHK 3 A
7.3.T & T
35 PAHCIAII I €€ 27.11.202 |  http:/www.fipi.ru ouT, PITIcEHe
ITaIbI 3a1au
3
74.Kommposatiie 3avet "buocunTe3
36 aMHMHOKHCIIOT. Ponb 29.11.202 | http://www.fipi.ru "
Oenka
pubdocom B OMOCHHTE3E 3
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Oenka

7.5.0pranuzanus

37 re€HOMa y IPOKapuoT U 01.12.202 m‘m dporTanbibIi
collection.edu.ru OIpoC
JyKapuoT 3
7.6.MonexynsipHbie .
38 MEXaHU3MBI SKCIIPECCHU 04.12.202 m‘m dponTanbibii
collection.edu.ru OIpoC
TeHOB Y DYKapHuOT 3
7.7.Bupycsl —
BHEKJIETOYHbIE (POPMBI
JKU3HH U OOJTMTaTHBIC
napasutsl. BupycHsle . Ortuer o
39 3200JICBaHHSI YCIIOBEKA, 0.5 06.12.202 lf]ttp.//www.zoomax.r MPAKTHICCKON
KUBOTHBIX, PACTCHHIA. 3 a paborte, TecT
[IpakTuueckas padota
«Co3manue Moiean
BHUpYCa»
http://school-
40 7.8. HanotexHnoJsioruu B 08.12.202 collection.edu.ru @poHTaNBHBII
OHMOJIOTUHY U MEIULINHE 3 http://www.zoomax.r OIpoC
u
KonTposbHas
7.9. O6001IEHHE U . pabora Ne 4
41 CI/ICTeI\faTI/ISaI_II/I}I 11.12.202 %& " "HacnenctBeHnHas
3HAHMI IO MaTepHraiam 3 http://www.fipi.ru uHpopmManus u
TEMBI 7 peanuzanus ee B
KJjeTke"
Tema 8.7)KuzHeHHbIN Tect ")KuzHeHHb1i
42 LUK KJIETKH (6 49.) 13.12.202 http://www.fipi.ru IIUKI KJICTKH",
8.1.7Ku3HeHHbIi UK 3 B3aUMOIIPOBEPKaA
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KJIETKU. Perymsus
KU3HEHHOTO LIUKJIA

KIIETOK
8.2.MaTpuuHbIii CHHTE3 http:/bio- NunuBuyanbHbIA
43 HK 15.12.202 | ege.sdamgia.ru
A 3 http://www.fipi.ru Onpoc
8.3.XpoMOCOMBI.
JlabopaTtopHnast pabota htto://school Otuer no
44 «M3ydenue xpomMocom 0.5 18.12.202 | | R-ISCOOE nabopaTopHOI
collection.edu.ru
Ha TOTOBBIX 3 pabote
MHUKpOTIpEIiapaTax»
8.4. — Tect "M "
45 flenerue KieTkn 20.12.202 http://www.fipi.ru ecr VIITOs
MHUTO3 3 B3aMMOIIPOBEPKA
8.5.Tumsl KIETOK.
Kapuokunes u
IUTOKHUHE3.
JlaGopaTtopHas pabota htto://school Ortuer o
46 «HaOnronenue Mmuto3a B 0.5 22.12.202 AH.TIscho™ nabopaTtopHoit
collection.edu.ru
KJIETKaX KOHYHMKA 3 pabote
KOopenika jiyka (Ha
TOTOBBIX
MUKpOIIperaparax)»
8.6.00001m1cHNE 1 o KontponbHas
CHCTEMAaTHU3AIIHS http:/Fwwiw. fipi.ru abora Ne 5
47 peran 2512202 | http/lschool- P 02
3HAHMIA IO MaTepHuaiam . Kvi3HeHHBIN UK
3 collection.edu.ru
TEeMBbI 8 KJIETKH"
48 Tema 9. Ctpoenue u http://www.zoomax. @poHTAIBHBIN
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(yHKIMU OPTaHU3MOB 27.12.202 onpoc
(17 4.) 9.1.0pranusm 3
KaK €IMHOE IIeJI0¢
9.2. TkaHu pacTeHHil.
Jlaboparopuas paboTa Orier o
49 paTopHa pan 0.5 29.12.202 |  http://www.fipi.ru naGopaTopHoit
«M3ydyeHne TKkaHen
. 3 pabote
pacTeHHiID»
9.3.TxaHM )KUBOTHBIX U
YeJI0BEKa. http://www.fipi.ru Ortuer o
50 JlaboparopHas padoTa 0.5 08.01.202 http://www.zoomax. nabopaTtopHOi
«M3ydyeHne TkaHen 4 http://obi.img.ras.ru pabote
KUBOTHBIX)»
9.4.0Opransl. Cuctemsl
opranoB. JlabopaTtopHas http://www.fipi.ru Ortuer o
51 paborta «M3y4yeHue 0.5 10.01.202 http://www.zoomax. nabopaTopHOU
OpPraHoB I[BETKOBOTO 4 http://obi.img.ras.ru pabote
pacTeHus»
52 9.5.0nopa tena 12.01.202 htt://WwWWw.Zoomax. VYCTHBIN 3a4eT 1o
OpraHu3MOB 4 Tabnuie
9.6. o i
53 Jlpmetie 15.01.202 http://www.zoomax. POHTAIbHAHI
OpraHU3MOB 4 oTpoc
9.7.11 o i
54 frTanme 17.01.202 http://www.zoomax. POHTAIbHAHI
OpraHU3MOB 4 oTpocC
9.8.Ilutanue Y CTHBIN 3a4€T 1Mo
55 http://obi.img.ras.
MO3BOHOYHBIX 19.01.202 R::7001.1Mmg.fas.TU TabIHIIe
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JKUBOTHBIX.
[InmeBapurenpHas
CHUCTEMA YEIIOBEKA

"[MuieBapurtenbHas
cucrema yejaoBeka'

9.9. ()] 7
56 Hlotxanie 22.01.202 | http://www.zoomax. POHTAILHBH
OpPraHU3MOB 4 ompoc
VYCTHBIN 3aUeT 110
9.10.Iprxanue htto:/f 5
57 TO3BOHOYHBIX 24.01.202 P Www.zoomax. rabimie
http://obi.img.ras.ru " JIpixaTenpHas
KUBOTHBIX U YeJIOBEKa 4 "
cUcTeEMA YeJoBeKa
9.11.T ® o
58 pateropt 26.01.202 http://www.zoomax. POHTAIBHBIH
BEIIECTB Y OPTraHU3MOB 4 ompoc
VY CTHBIN 3a4eT 110
9.12 . KpoBeHocHast
http://www.zoomax. TabauIEe
59 CHUCTEMA MO3BOHOYHBIX 29.01.202 .
http://obi.img.ras.ru "KpoBeHnocHas
SKMBOTHBIX U 4eJI0OBEKA 4 "
cucTEMA YeJIOBeKa
9.13.B () 7|
60 blaeenne y 31.01.202 http://www.zoomax. POHTAILHRIH
OpraHu3MOB 4 ompoc
9.14. () 7
61 Sawwra y 02.02.202 http://www.zoomax. POHTAILHBII
OpraHu3MOB 4 ompoc
9.15.ImMmyHHas http:// YerHbiit 3a1et 1o
62 B i 05.02.202 R VAN, Z0OTTELX. teme "MIMMyHHasI
CHUCTEMa YeJIOBEKa http://obi.img.ras.ru "
4 cUCTEMA YETI0BEKA
63 9.16.PaznpaxumocTtsb U htto://WWW. ZOOMmaX. YCTHBIN 3a4eT 110
perynauus y 07.02.202 Tabmuie
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OpraHU3MOB. 4 "T'ymopanbHas
I'ymopanbHas perynsauus”
peryisanus u
OHAOKpPHUHHAA CUCTEMA
JKUBOTHBIX U YCJIOBCKA
9.17.06061menue 1 Konrporsias
pabota Ne 6
gy | CrCTOMaTIBANI 09.02.202 | http://www.fipi.ru "Crpoere i
3HaHUU 10 MaTepuaiaM 4 -
TeMbl 9 "
opraHusmMa
Tema 10. PazmHO)KeHHE
U pa3BUTHUE OPraHU3MOB DporTaTbHEL
65 (8 u.) 10.1.®opmbl 12.02.202 http://www.zoomax.
Pa3MHOKEHHS 4 onpoc
OpraHu3MOB
66 10-2.Honosoe 14.02.202 | http://obi.img.ras.ru Tecr
pa3MHOXKECHHE 4
67 10.3.Meiio3 16.02.202 m‘m 3auer "Meiio3"
4 collection.edu.ru
10.4.I'ametorenes.
O6pazoBanue u
pa3BUTHE MOJIOBBIX htto://school Order o
gg | icrox. Jlaboparopas 0.5 19.02.202 | collection.edu.ru naGopatopHoii
pabota «Msysenue 4 http://obi.img.ras.ru paboTe, TeCT

CTPOEHUS MOJIOBbIX
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»
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10.5.MuquBuyansHoe

CamocTosiTenbHas
pa3sBUTHE OPraHU3MOB http://school- A60Ta 110
69 — OHTOTI¢HE3. 3aKJaiKa 21.02.202 collection.edu.ru P
. s JATAKTHYECKUM
OPraHoB M TKAHEN UX 4 http://obi.img.ras.ru
KapTOYKaM
3apO/IBIIICBBIX JTUCTKOB
10.6.Poct u pazBurtue
JKUBOTHBIX.
JlabopaTtopHnast pabota Ortuer o
70 "BolsiBIeHNE MPU3HAKOB 26.02.202 http://obi.img.ras.ru nabopaTopHOi
CXOJICTBA 3apObIIIeH 4 pabote
[MO3BOHOYHBIX
JKUBOTHBIX"
10.7.Pa3MHOXEeHHE U
pa3BHUTHE PACTEHUM. .
JaGopatopas pabora http://obi.img.ras.ru Otuer o
71 " 0.5 28.02.202 | http://www.zoomax.r | mabopaTopHOI
Crpoenue opralon
4 u pabote
Pa3MHOKEHHS BBICIIIUX
pacteHuit"
Konrtponbnas
10.8.006001m1cHNE 1 P
eMaTH3alMs http://window.edu.ru padota Ne 7
CHCT ; .edu.
72 Ny 01.03.202 P . "PasMHOXEHNE U
3HAaHUM MO MaTepuaiamM http://priroda.ru
4 pa3BUTHE
Tembl 10 Y
OpraHu3MoB
Tema 11.I'enernka -
HayKa o
HaZJI'ieI[CTBeHHOCTI/I u http://priroda.ru ®poHTAIIBHBIN
73 04.03.202 | nhttp://bio- P
W3MEHYHBOCTH . ompoc
4 ege.sdamgia.ru

opranu3moB (2 4.)
11.1.Mcropus

92



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://obi.img.ras.ru/
http://obi.img.ras.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.zoomax.ru/
http://window.edu.ru/
http://priroda.ru/
http://priroda.ru/
http://bio-ege.sdamgia.ru/
http://bio-ege.sdamgia.ru/

CTaHOBJICHHUA 1
Pa3sBUTHUA TCHCTUKU KaK

HayKHu

11.2.0cHOBHBIE

TMOHSITUSL I CUMBOJIBI Ortuer o
TCHETHUKH. ) nabopaTopHOi
74 JlaboparopHas paboTa 0.5 06.03.202 fttp://bio- . pabore,
ege.sdamgia.ru y
«po3oduna kax 4 OMOJIOTUYECKUMA
00BEKT TCHETUICCKUX JTIUKTAHT
HCCIIEIOBAHUID)
Tema 12.
3aKOHOMEPHOCTH
HacneacTBeHHOCTH (10
q.)
12.1.3akOHOMEPHOCTH Ortuer o
HacJeI0BaHus htto://bio MPaKTHYECKOU
75 | [PHSHAKOB. 0.5 11.03.202 | ege.sdamgia.ru padore. Pewierne
Monorubpuanoe 4 http://www.fipi.ru 3aJa4 Ha
CKpelllMBaHUE. MOHOTHOpUIAHOE
[IpakTnueckas pabora CKpellIMBaHHe
"N3ydenue pe3yabpTaToB
MOHOTHOPUTHOTO
CKpEILUBAHUS Y
po30¢uIs"
12.2.1lutomoruueckue
76 OCHOBS! 13.03.202 futp://bio- . Pemenue 3agau
MOHOTHOPUIHOTO 4 ege.sdamgia.ru
CKpEeIIMBaHUS
77 12.3. Ananusupyroiiee http://bio- Pemenue 3amau Ha
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CKpEILMBAHHUE. 15.08.202 ege.sdamgia.ru aHaJIM3HpYIoIlee
Hemnosnuoe 4 http://www.fipi.ru CKpelLlUBaHUE U
JOMHHHAPOBAHHE HETIOJIHOE
JOMUHHPOBAHHE
12.4. TurubpumHoe
CKpEILMBAHHUE. Otuer o
[IpakTuueckas padota htto://bi MPaKTUYECKOU
p://bio-
" oote P
78 «syHere 0.5 18.03.202 ege.sdamgia.ru pabote efliete
PEYIIbTATOB 4 http://www.fipi.ru 3ajiat Ha
JTUTHOPHUTHOTO JTUTUOPUTHOE
CKPEIIUBAHUS Y CKpEIIHBaHUE
TPO30(UITBDY
3auer "Pemienue
12.5.1luTonornueckue http://bio- st Hal
79 OCHOBBI TUTHOPUTHOTO 20.03.202 ege.sdamgia.ru a
. . JTUTHOPUTHOE
CKpEITUBaHMS 4 http://www.fipi.ru |
CKpEIIUBaHHE
12.6.Criennetirioe hitp://bio- 3auer "CuernieHHoe
80 HacJeJ0BaHUE 22.03.202 | ege.sdamgia.ru B |
_ . HacJIeIOBaHUE
MIPU3HAKOB 4 http://www.fipi.ru
12.7. XpoMocoMHast http://bio- .
. 14
81 TeopuUst 01.04.202 ege.sdamgia.ru O;H(iBHHyaHBHHH
HACJIEACTBEHHOCTH 4 http://www.fipi.ru p
: fipi. O} i
82 12.8.I'enernka moia 03.04.202 http //WYVW fipi.ru POHTAILHRIH
4 http://window.edu.ru orpoc
12.9. . o i
83 CHOTHIL KAl 05.04.202 http://window.edu.ru POHTAIBHRH
IIEJIOCTHAsI CUCTEMA. 4 ompoc
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12.10.I'eretnueckuii
KOHTPOJIb PAa3BUTHS

http://window.edu.ru
http://obi.img.ras.ru

Pemenue 3a1ay o

84 . 08.04.202 .
pacTeHui, )KUBOTHBIX U 4 http://www.zoomax.r | TreHeTHKE
YyeJloBeKa u
Tema 13.
3aKOHOMEPHOCTHU
N3MEHYUBOCTH (6 4. . NanuBuayansHbIH
85 (6) 10.04.202 http://obi.img.ras.ru FHBIAY
13.1.\3MeHYHUBOCTH 4 OIpoC
MpU3HAKOB. Buapl
M3MEHYNBOCTU
3auer
13.2.MomndnkanmonHa http://www.zoomax.r
86 Auduican 12.04.202 . "MoudukanuoHHa
s1 U3BMEHYHBOCTbD u
4 s U3MEHYUBOCTD"
13.3.BapuanrioHHbII
PSAI ¥ BapuaIlMOHHAs
kpuBas. JlaboparopHas
pabota «MccnenoBanue o OTyeT 0
3aKOHOMEPHOCTEH http://obi.img.ras.ru J1a00pPaTOPHOI
87 P . 0.5 15.04.202 http://www.zoomax.r patop
MO (DUKAITHOHHO M 4 U paborte, perieHue
M3MEHYUBOCTH. B 3a1a4
[Toctpoenue
BapUAIIMOHHOTO psa U
BapHallMOHHON KPUBON»
13.4.I'enoTunnueckas o
AMEHUHBOCTE http://obi.img.ras.ru Tect
88 ) 17.04.202 http://bio- "I"eHOTHIINUECKAS
Komb6unarusHas . |
4 ege.sdamgia.ru W3MEHYUBOCTh
H3MEHYHUBOCTD
13.5.MyranuoHHas http://obi.img.ras.ru Otuer 0
89 0.5 .
U3MEHYUBOCTD. 19.04.202 http://www.zoomax.r | mpakTHYECKOM
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[IpakTuyeckas pabora 4 u http://bio- pabore,
«Myramuu y ege.sdamgia.ru VHIUBUYJIbHBII
npo3ohusl (Ha oTpoc
TOTOBBIX
MUKpOIpernaparax)»
3aKOHOMEPHOCTHU
MYTaIHOHHOTO
nporiecca. JNMUreHeTHKa
M DIIMTEHOMUKA
13.6.06001mmeH1e 1 . KontponbHas
CUCTEMATH3AINAA http://0bi.img.ras.ru abora Ne 8
90 ! 22.04.202 | nhttp://bio- b :
3HAHHH TI0 MaTepraiamMm . 3aKOHOMEPHOCTH
4 ege.sdamgia.ru
TeMBI 13 n3MeHYuBOCTH"
Tema 14. I'eneTnka
OTtuer 0
yenoBeka (3 4.) .
o MPaKTUYECKON
14.1 TeneTnka http://obi.img.ras.ru paGoTe, pererHue
91 yeJI0BeKa. 0.5 24.04.202 http://bio- ’
. 3a1a4 Ha
[IpakTrueckas padota 4 ege.sdamgia.ru
COCTaBJIEHHE
«CocraBiieHHe U aHAIIN3
N POJOCTIOBHBIX
POJOCTIOBHOY
14.2.Metoast http://school- ®poHTAIBHBII
92 AR 26.04.202 | |HB-USCNOOL P
MEIUIIMHCKON T€HETUKHU 4 collection.edu.ru OIpoC
14.3.3HayeHue
MEIUIMHCKON T€HETUKU htto:ffschool
p://school-
93 B IPEIOTBPAIEHUH U 29.04.202 ; OKJIagbl
peaoTBpaill collection.edu.ru A A
JIEYEHU U TEHETHUECKUX 4
3a00JIEBaHMI UeJIOBEKA
94 Tema 15. Cenexius 0.5 http://school- Otuer 0
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Opranu3mMos (4 4.) 03.05.202 | collection.edu.ru nabopaTopHO#
15.1.0cHOBHEIE 4 http://www.zoomax.r | pa6orte,
TTOHATHS CENEKIUH. u OHMOJIOTHYeCKUN
Jlaboparopuas paboTa JTUKTAHT
«M3ydeHne copToB
KYyJbTYPHBIX PAaCTCHUI
U TIOPOJI IOMAIITHUX
YKHUBOTHBIX)»
15.2.Meto 161
CEJICKIIMOHHOM pabOTHI. it/ MWW, 2001 Ortuer o
95 JlaboparopHas paboTa 0.5 06.05.202 u http://priroda.ru nabopaTtopHOi
«M3ydeHne MeTo10B 4 pabore, TecT
CEJIEKIIMU PACTECHHIN
15.3. locTkeHust
CEJIEKIIMU PACTEHUM 1 http://www.fipi.ru Otuer o
96 YKUBOTHBIX. 08.05.202 http://school- MPaKTUYECKON
I[TpakTuyeckas paboTa 4 collection.edu.ru pabore
«IIpuBHUBKa pacTeHUD»
15.4.Coxpanenue,
g7 | ‘yHemeH 10.05.202 | http://priroda.ru DportabHbiit
WCIIOJIb30BaHUE 4 orpoc
TCHETUYECKUX PECYpPCOB
Tema 16.
buotexnonorus n Otuer o
CHHTETHYCCKAs MMM MPAaKTUYECKON
98 | Guonorns (4 u.) 0.5 13.05.202 | Ditp:/lwww.fipi.u paGore,
http://school- .
16.1.buorexnonorus 4 collection.edu.ru (bpoHTaTBHBIN
KaK HayKa U OTpacJb ornpoc

IIpOU3BOJACTBA.
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[IpakTuyeckas pabora
«M3yuenue 0ObeKTOB
OMOTEXHOJIOTUID)
16.2.0cHOBHBIE http://priroda.ru
99 HaIpaBJICHUS ) 1 15.05.202 www.bio.nature.ru OpoHTATBHBIH
CHHTETUYECKOM 4 http://school- orpoc
OHoJIOTHH collection.edu.ru
16.3.X i
100 POMOCOMHAS 1 1 17 05.202 www.blo.nat_ur_e.ru Joxnaer
TEHHAasl NHKEHEPUs 4 http://www.fipi.ru
www.bio.nature.ru
16.4 MeaummHcKue
1 .05. : -
01 S 1 20.05.202 http //s_chool Jloxnazpl
4 collection.edu.ru
Pe3epBHbIit ypok.
IToBTOpEHME, http://www.fipi.ru Y-
102 000011IeHHE, 1 22.05.202 http://bio- EDD A
CHCTEMAaTHU3aLUs 4 ege.sdamgia.ru
3HAHUH
OBILIEE KOJIMYECTBO 102 8 14
YACOB I10 ITPOI'PAMME

IIpoBepsiemble TPeOOBaHNS K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl M IIPOBepsieMble 3JIeMEHThI
coep KaHus

B (I)e,[[epaJ'ILHHX " PECTHOHAJIIBHBIX NPOUCAYpPaX OICHKHU Ka4CCTBA 06pa303aH1/1;1 HCIIOJIB3YCTCH IIEPCUCHDb (KOI[I/I(l)I/IKaTOp) pacnpeaciaCHHbIX
IO KJIaCcCaM IPOBEPACMBIX Tpe60BaHHfI K pe3yjibTaTaM OCBOCHUA OCHOBHOH 06p830BaTeJ'IBHOI7I nporpaMmbl CpCaIHCTO 061].161"0 06pa30BaHI/I}I u
QJICMCHTOB COACPIKAHUA 10 OHOJIOTHH.
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IIpoBepsiemble TpeOOBaHMS K Pe3y/1bTAaTaM OCBOCHHSI OCHOBHOI

odpa3oBarebHOIT mporpammal (10 Kiracc)

Kon
poBepsie
MOTO
pe3ynbTaT
a

[IpoBepsieMble TpeIMETHBIE PE3YAbTATHI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro 00111ero 0O0pa3oBaHUs

ChopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU
COBPEMEHHOM eCTeCTBEHHO-HAayYHOUM KapTHHBI MUpa U HAyYHOTO MUPOBO33PEHMS; O BKJIAJE POCCUMCKUX U 3apYOEKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUHK; (YHKIIMOHAIBHOM IPAMOTHOCTH Y€JI0BEKa AJIS PEIICHUs )KU3HEHHBIX 33734

YMeHue packpbiBaTh cojiepkaHue OMOJOTHYECKUX TEPMUHOB U TIOHATUHN: )KU3Hb, KJIETKA, OpraHu3M; MeTabo113M (0OMEH BElIeCTB
U TIpeBpallleHHe SHEPTUH ), TOMEOCTa3 (CaMOPEryIIsIus), ypOBHEBas OpraHU3aIus )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHHE
(perpotyKiusi), HaClIeICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE

YMeHue u3naratb OM0JIOrHYecKUue TeopuH (KJIETOYHAsI, XpOMOCOMHas1, MyTairoHHas ), 3akoHsl (I. Mennens, T. Moprana, H.W.
BasuiioBa) u yueHus (0 LeHTpax MHOrooOpasusi U MPOUCXOXKIEHUs KyIbTypHbIX pactenuil H.W. BaBuiosa), onpenensiTh rpaHUIIbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BiajieTb METOJaMu HAay4YHOI'O ITIO3HAHUA B OHOJIOr U (Ha6J'IIO)IeHI/Ie H OIIMCAHUC KUBLIX CUCTEM, IIPOLCCCOB U HBHCHHﬁ;
opraHusanusa 1 NpoBCIACHUC OHOJIOTUYECKOTO OKCIICPUMCHTA, BBIIBUKCHHUEC TUIIOTEC3bI; BLIABICHUEC 3aBUCUMOCTU MCIKAY
HUCCICAYCMBIMHU BCIIMUNHAMU, 00BsICHEHHE IMOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUYHBIX HOHHTHﬁ, TeopI/Iﬁ " 3aKOHOB;
YMCHHC ACJIaTb BBIBOAbI HA OCHOBAHUU MOJTYUCHHBIX pe3y.]'IBTaTOB)
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YMenue BBLICIATH CYHICCTBCHHBIC IIPHU3HAKU BUPYCOB, KIICTOK IMTPOKAPUOT U OYKAPHUOT, OJHOKJIICTOYHBIX U MHOT'OKJICTOYHBIX
OpraHu3MOB; 0COOEHHOCTH IPOLECCOB 0OMEHA BELIECTB U NIPEBPALICHUS SHEPTUH B KJIETKE, (POTOCUHTE3A, IIIACTHYECKOTO U
HHEPTEeTUIECKOTO 0OMEHa, XeMOCHHTE3a, MUT03a, MeH03a, OTJIOJOTBOPEHUS, PA3MHOKCHUS, HHUBHYaTbHOTO PAa3BUTHUS
opraHu3Ma (OHTOreHe3)

YMenune MNPHUMCHATH NOJTYYCHHBIC 3HAHUA IJIA 00BICHEHHST OMOTOTHUECKUX mponeccoB U ﬂBﬂeHHﬁ, U IPUHATUA TPAKTHICCKUX
pelIeHni B TOBCEIHEBHOM KM3HM B LIEJISAX 0OecreueHus: 0€30M1acHOCTH CBOETO 3JJ0POBbsI U 3/10pPOBbs OKPYXKAIOIIMX JIFOJIEH,
coOII0ICHNS HOPM IPaMOTHOTO MOBEACHUS B OKPYXKAIOIIe MpUpoJHON cpeie; MOHUMaHue HE00X0AMMOCTH UCIIOJIb30BAHUS
JOCTHUKEHUIM COBPEMEHHON OMOJIOTMH U OMOTEXHOJIOTHH IS pallMOHAIBHOTO MPUPOI0TIOIB30BaAHUS

Vmenune peiaThb 3JIEMCHTAPHBIC TCHCTUYCCKUE 3a/la4 Ha MOHO- U }II/IFI/I6pI/IlIH06 CKp€UIMBaHUEC, CHCIUVICHHOC HACIICAOBAHUC,
COCTaBJIATH CXEMBI MOHOI‘I/I6pI/I)IHOFO CKp€IuBaHusA I MPCACKasaHus HACJICAOBAHUA IPU3HAKOB Y OPraHU3MOB

YMeHue BBIMOTHATH Ja00paTOPHBIE U MPAKTHIECKUE PAabOThI, COOIOAATH MpaBHiIa MpU padboTe ¢ YIeOHBIM U JTa00PATOPHBIM
000pyI0BaHUEM

YMeHHe KPUTHYECKH OIICHUBATh U HHTEPIPETUPOBATH HH(POPMAIHIO OHOJIOTHIECKOTO COICPKAHUS, BKIIFOYAIOIIYIO
TICEeB/IOHAYYHBIE 3HAHUS U3 Pa3InYHBIX UCTOYHUKOB (CMU, HaydHO-TIOMYISIPHBIC MAaTepUaIbl); STHYECKUE aCIIEKThl COBPEMEHHBIX
HCCIEI0BAHNM B OMOJIOTUH, MEIUILIMHE, OMOTEXHOIOT MU

10

YMeHue co3iaBaTh CcOOCTBEHHBIE TUCEMEHHEIE U YCTHBIC COO6H.[€HI/I${, 0606].].[8.5[ 6I/IOHOFI/I‘leCKy10 I/IH(i)OpMaI_II/IIO N3 HCCKOJIBKHX
HCTOYHUKOB, I'PAaMOTHO HCII0JIb30BAaTb TTOHSTUHHBIN alrapar OHoJI0THHI

ITpoBepsiembie dneMenTsI coneprkanus (10 kacc)
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Kon

[IpoBepsieMblii 2IEMEHT COJIEPHKAHUS

1 buonorus xak Hayka
11 Buosnorus - Hayka o xuBoi npupoae. Pons Ononoruu B GopMUpOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI Mupa. Cucrema
OMOJIOTHYECKHUX HAyK
1.2 MerTo1bl TO3HaHUS KUBOW MPUPOIbI (HaOII0IeHUE, SKCIIEPUMEHT, ONTMCaHKe, U3MEpEeHue, Kiaccu(uKalys, MoIeIMpOBaHueE,
cTatucTuyeckas o0paboTKa JaHHBIX)
2 JKuBBIE CHICTEMBI M HX OpraHU3aIus
2.1 JKuwie cuctemsl (OMOCHCTEMBI) Kak TpeaMeT u3ydeHus: ononorun. CBONCTBa OMOCUCTEM U X pazHOooOpasue
2.2 YpoBHU opraHu3anuu OMOCUCTEM: MOJIEKYIIPHO-TCHETUUECKHH, KJICTOUHBIN, OPraHM3MEHHBIN, TIOMYJISITHOHHO-BUIOBOM,
9KOCHUCTEMHBIN, OMOChEPHBIN
3 XUMHUYECKUH COCTAaB U CTPOCHUE KIIETKU
3.1 XUMUYECKUH COCTaB KIETKU. XMMHUECKHE AIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIeMEeHThI. Bo/ia U MUHEpasibHbIE BEIIECTBA.
OyHKIMK BOJBI U MUHEPAJIbHBIX BellecTB B KieTke. [logaepkanne ocmotuyeckoro Oananca
3.2 benku. CoctaB u ctpoeHue 6eI1Kk0B. AMUHOKHCIOTHI - MOHOMEpPHI OeskoB. HezaMeHnMble U 3aMEeHUMbIe aMHUHOKHUCIIOTHI.

AMMHOKHCIIOTHBIN COCTaB. YPOBHM CTPYKTYpbI O€IKOBOM MOJIEKY/BI (IEpBUYHAS, BTOPHUYHASL, TPETUYHAS M YeTBEpTUYHAS
CTpYKTypa). XUMHUYECKHe cBoicTBa OeskoB. bruonornueckue GpyHKIuu 6eIKoB.
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depMeHTHI - Ouoornueckue karaau3atopel. CTpoeHne GepMeHTa: aKTUBHBIN IIEHTp, cyocTpaTHas crienuduaHocts. KodhepmeHTs.
Buramunbl. Otnudns GpepMeHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB

3.3 VYrieBoabl: MOHOCaxapu bl (TJIIOK03a, pud03a 1 1e30Kkcuprb03a), Aucaxapuabl (caxaposa, JaKTo3a) U MoJmcaxapuabl (Kpaxmai,
TJIMKOTEH, LIEJUTI0103a). brosorndeckne GyHKIIUN YTIEBOIOB.
Jlunuapl: TpUTIMUEPUIBL, cTepouabl, pochomunuasl. ['napodunsHO-rHApOPOoOHBIE CBOMCTBA. bronornueckre GyHKIIUM JIUITHUIOB.
CpaBHEHHE YIIIEBOJIOB, OSJIKOB M JIMIHUIOB KaK UCTOYHUKOB YHEPTUN

3.4 Hyxneunossie kucnotsl: JIHK u PHK. Hykneotunsl - MoHOMepsI HyKJIenHOBBIX KUCIOT. Ctpoenue u pyuknuun JJHK. Ctpoenue u
¢yukuun PHK. AT®: ctpoenue un pyHKuun

3.5 Huronorus - Hayka o kietke. Kiierounas Teopusi. MeTo 1l U3y4eHHsI KIETOK

3.6 Krerka xak memoctHas xuBas cucrema. OOmye Mpru3HaKy KIETOK: 3aMKHYTasi HapykHast MemOpaHa, moJsiekyisl JIHK kak
reHeTUYEeCKUi anmnapar, cucreMa CuHTe3a Oeska

3.7 Tunsl KIETOK: yKapuoTHdeckas u npokapuotuieckas. OcCOOEHHOCTH CTPOEHUS IPOKapHUOTUYECKOM KieTKku. KineTounas crenka
OakTepuii. CTpoeHHE 3yKapuOTHIECKOH KiIeTKkU. OCHOBHBIC OTIIMYHUS PACTUTECIBHON, )KHUBOTHOW U IPUOHOMN KIIETKH

3.8 [ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAs CTeHKA, MNIMKOKaNuKe, uX GyHkiuu. [lnasmaruueckas memOpaHa, ee CBONCTBA U

¢byukun. [uromnasma u ee opranoupl. OgHOMeMOpaHHbIE OpraHOUIbI KIETKU: dHAoIUIa3MaTnueckas ceth (JI1C), anmapar
lNonpmxu, muzocomsl. [lomyaBTOHOMHBIE OPTaHOUIBI KIETKH: MUTOXOHIPUH, TUTacTUuIbl. [IpoucxoxaeHne MUTOXOHIPUN U
wiactull. Buasl mactun. HememOpaHHbIe OpraHou/ bl KIETKU: pUOOCOMBI, KJIETOUYHBIN LIEHTP, PECHUUKH, KI'yTUKH. DyHKIIUN
OpraHOMIOB KJIETKU. BKitoueHus
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3.9 Snpo - peryastopHblil neHTp KieTku. CTpoeHHe spa: aaepHas 0007104Ka, KapHoIUIa3Ma, XpOMATHH, SIIPBIIIKO. XPOMOCOMBI
3.10 Tpancnopt BeliecTB B KJIETKE
4 KuznenesTenbHOCTh KISTKU

4.1 OOmeH BelecTB, WU META00IM3M. ACCUMIIISIINS (TUTACTUYECKU OOMEH) U TUCCUMMIISINS (PHEPTeTHUeCKuii OOMEH) - J1Be
CTOPOHBI €IMHOTO Tporiecca MeTaboau3Ma. Turibl 0OMeHa BellecTB: aBTOTPO(HBIN U rerepoTpodHbIii. Poib pepMeHTOB B 00MeHe
BEILIECTB U MPEBPAIIEHUN YHEPTUN B KIIETKE

4.2 ®dotocunre3. CBetoBas u TeMHOBas ¢da3bl poTocuHTe3a. Peakium potocurTesa. DPpPpekTuBHOCTh POTOCHHTE3a. 3HAUCHUE
(dboTocuHTe3a A5 KU3HU Ha 3emiie. BrnusHue ycnoBuii cpenibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHHUH.
XeMocHuHTe3. XeMOCHHTE3UPYIOIKe OakTeprun. 3HAYCHUE XEMOCHHTE3a JJIs )KU3HHU Ha 3eMIie

4.3 DHepreruyeckuii oOMeH B KieTke. Paciienienue BemecTs, BbIACICHHE U aKKyMYJIUPOBAHUE SHEPTUU B KJIETKE. DTarlbl
sHepreTryeckoro ooMena. I'mukonus. bpoxxenue u ero Bunbl. Kucnopoinoe okucieHue, Uil KJIETOUYHOE JIbIXaHUE.
D¢ hEeKTUBHOCTH YHEPrETUIECKOTO 0OMEHA

4.4 Peakuuu matpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renerndeckoii nupopmanuu B KIeTKe.
I'enetnueckuit koA u ero cBoiicta. Tpanckpunims - MaTpuunslii cuate3 PHK. Tpancnsus - 6uocuntes 6enka. KogupoBanue
aMUHOKUCIIOT. Posib pubocom B OnocuHTe3e Oenka

4.5 Hexknetounsie Gpopmbl sxu3HM - BUpychl. Mctopus oTkpeiTus BupycoB (/.M. MBanoBckuii). OCOOEHHOCTH CTPOCHHUS U

KU3BHCACATCILHOCTH BUPYCOB. BaKTepI/IO(I)aFI/I. bone3nn paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BBI3BIBACMbBIC BUPYCAMH. Bprc
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ummyHoiepunuta yeraoseka (BUY) - Bo3Oyaurens CITM/a. [Ipodunakruka pactpocTpaHeHHs BUPYCHBIX 3a00IeBaHUN

PasMHOkeHME M MTHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

Knerounslil nuki, Wim )KM3HEHHBIA MUK KIeTku. MHTepdasza u mutos. [Iponeccel, nporekaroniue B nHTepdasze. Permkanms -
peakuus matpuaHoro cuate3a JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIN HA0OP - KaprOTHUIL. JIUTIIIOUTHBIN U TarjIONIHBIN
XpOMOCOMHBIE HaOOpbl. XpoMaTuabl. LluTonornueckue 0CHOBBI pa3MHOKEHUS U MHAWBUIYAJIbHOTO Pa3BUTHS OPraHU3MOB.

HGJ'ICHI/IC KJICTKH - MUTO3. CTaI[I/II/I MHTO3a. HpOHGCCI)I, MPOUCXOAAIME HA Pa3HbIX CTAANAX MUTO34. buonoruyueckuii cMBICT
MHTO3a

5.2

dopMbI pa3MHOKEHUST OPTAHU3MOB: OECIIOJI0E | 1MOJI0BO€E. Buapl 6ecmonioro pa3MHOKEHHS: JEJICHUE HaIBOe, TOYKOBAaHUE OJTHO- 1
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHNE, BET€TATHBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHMPOBAHNE OPraHU3MOB, €T0 3HAUCHUE
IUTSL CEJIEKIIUHA

5.3

ITonoBoe Pa3MHOXKCHHUE, €0 OTIINYUA OT Oecmosioro.

Meiio3. Ctaguu Meiiosa. [Ipoiieccel, mpoucxosinye Ha cTaausiax Meiosa. [ToBenenre xpomocoMm B meiose. Kpoccunrosep.
Buosornueckuii cMBICT B 3Ha4YEHUE MeH03a

5.4

I'ameTtorenes - Impouecc O6p330BaHI/I5[ IIOJIOBBIX KJIETOK Y JKMBOTHBIX. ITonoBelie keie3bl: CEMCHHUKH U SIMUHUKH. O6p330BaHI/Ie u
Pa3BUTHUC IIOJIOBLIX KIICTOK - I'aMCT (CHGpMaTOSOI/II[, HﬁHeKHeTKa) - CIICpMATOICHE3 1 OOI'CHC3. OcobeHHOCTH CTPOCHHA SIMIEKIICTOK
H CIICPpMATO30UI0B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFGHCS

5.5

WnpuBuayansHoe pa3BuTHe (OHTOTeHEe3). DMOPHOHAIbHOE pa3BUTHE (3MOpHOreHes). Jranbl SMOPUOHATBHOTO PAa3BUTHS Y
MO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHUE, TacTpy sy, opraHorenes. IloctamOpruonansHoe pazBute. THUIBI TOCTIMOPHOHAIBHOTO
pa3BUTHS: IPSIMOE, HEMIpsiIMOoe (JIMYMHOYHOE). BiMsiHue cpenibl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3bIBAThH
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BPOKIACHHBIC YPOACTBA.

Poct u pa3zutue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU, CTalUU Pa3BUTHUS

HaCHeILCTBeHHOCTB U U3BMCHYUBOCTb OPraHM3MOB

6.1

[Ipenmer u 3agaun renetuku. Mictopus pa3BuTus reHeTHKU. Briiag poccuiickux U 3apyOe’KHbIX YYEHBIX B Pa3BUTUE I'€HETHKU.
MeTo1bl reHeTHKH (THOPUI0IOTHYECKHUM, IMTOTEHETUUECKUH, MOJIEKYJIIPHO-TeHeTHUeCKUi). OCHOBHbIE T€HETUUECKHE TOHSTHSL.
I'eneTndeckas CHMBOJIMKA, HCTIOJIb3yEMasl B CXEMaxX CKPEIIMBaHUN

6.2

3aKOHOMEPHOCTH HACIIeIOBaHUs TPU3HAKOB, YycTaHOBIEHHBIE [. MenaeneM. MoHOTHOPHIHOE CKpelTBaHuE. 3aKOH
eaMHO00pa3us THOPHUIOB IEPBOTO MOKOJIeHH. [IpaBriio JOMIUHHPOBaHMS. 3aKOH pacIIeIUICHUsI MPU3HAKOB. [ MOTe3a YMCTOTHI
ramer. [losiHOE 1 HENoJIHOE JOMUHUPOBAHHUE.

JluruOpuiHOE CKpeniBaHue. 3aKOH He3aBUCUMOTO HACIICIOBAHKS MPU3HAKOB. [{[HTOreHeTHYeCKre OCHOBBI TUTHOPHIHOTO
CKpCIMBaHMS. AHAM3UPYIOIICE CKpelIMBaHue. Vcronb30BaHe aHATM3UPYIOIIET0 CKPEIUBAHUS IS ONPEACIICHUS TCHOTHITA
ocoon

6.3

CHCHJ’IGHHOC HacCJICA0BAaHUC IIPHU3HAKOB. Pa6ora T. MopraHa 110 COCINICHHOMY HACJICAOBAaHUIO I'CHOB. HapymeHHe CLCIIJICHUA
T'CHOB B pPE3YJIBTATE KPOCCUHI'OBEPA. XpOMOCOMHaﬂ TEOpHs HACIECACTBECHHOCTH. I'eneTmueckue KapThbI.

I'eneTuka mona. XpOMOCOMHO@ OIIPCACIICHUC I10J1a. AYTOCOMBI H IIOJIOBBIC XPOMOCOMBI. I'omoramerHsie u reTeporaMmecTHLIC
OPraHru3Mhbl. Hacnenosanue IIPHU3HAKOB, CHCIVICHHBIX C I1I0JIOM

6.4

W3MeHnunBOCTb. BUbI H3MEHUMBOCTHU: HEHACIIEACTBEHHAs M HaclleACTBeHHasl. PoJib cpesibl B HeHacIeICTBEHHON U3MEHYUBOCTH.
XapakTepucThKa MOJU(PpUKAIIMOHHON U3MEHYMBOCTH. BapraninoHHblit psii M BapualnmoHHas KpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE Y KaueCTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOTUGPHUKAIIMOHHON N3MEHYNBOCTH
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6.5

HacnencTBenHas, Wiy TeHOTUITHMYECKAsl, U3MEHUYUBOCTh. KOMOMHATHBHAS H3MEHYUBOCThL. Mel03 U TIOJIOBOM MPOIIECC - OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTH. MyTaniMoHHast ©3MEHYUBOCTh. Kiaccuukanys MyTanuii: TeHHble XpOMOCOMHEBIE, TeHOMHBIE.
Yacrora ¥ npuuuHbI MyTanuii. Myrarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKHX PSAAOB B HACIEACTBEHHON m3MeHnunBocTH H. M.
Basunosa

6.6

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO bl TEHETUKH YEJIOBEKA: T€HEaTOrHYeCKUi, OITM3HEIIOBhIN,
UTOTCHETUYECKUH, OMOXUMUYECKUM, MOJIEKYIIAPHO-TeHEeTHYeCKUu. COBpEMEHHOE OTpe/IeICHIE TeHOTUTIA: TTIOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM uucie ¢ nmoMotipio [1I[P-ananmmuza. Hacnencreennsie 3a001eBaHus YeI0BEKA: TEHHBIE
0oJ1e3HM, 00JIE3HU C HACIIEICTBEHHOM MPEIPACIIONOKEHHOCThIO, XPOMOCOMHBIE 60s1e3H1. COMaTUYeCKHe 1 reHepaTUBHbIE
Mytauuu. [IpuHIMIEI 370pOBOro 00pa3a )KU3HHU, TUATHOCTHKY, MPOPUIAKTUKY U JICUEHUS FeHeTHYecKnX OoJeznell. Menuko-
TCHECTUYCCKOC KOHCy.]'H)TI/IpOBaHI/Ie. 3HaquI/Ie MG)II/IIII/IHCKOﬁ TCHCTUKHU B HpeJIOTBpaH_[eHI/II/I 1 JICUCHUU TCHCTHUYCCKNX 3360H€BaHHI>'I
JelroBeKa

Cenekmust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Ceneknus Kak Hayka ¥ Iporiecc. 3apoKICHHE CEIeKIUM U JomecTukanus. Yuenue H.M. BaBuiioBa o ieHTpax MpoucxoxaeHus u
MHOT000pa3us KyJIbTypHBIX pacTeHUH. LIeHTphI MPONCXOXKACHUS TOMAITHUX KUBOTHBIX. COPT, MOpoia, ITaMmm

7.2

CoBpeMeHHbBIC METOIbI CeeKIIMH. MacCcOBBIN U MHAUBUAYATbHBIN OTOOPHI B CEJICKIIMKM PACTCHUN U )KHUBOTHBIX. OIieHKa
IKcTephepa. bn3KopoACTBEHHOE CKpenuBanue - THOpuauHT. Yucras quHus. CKpelnMBaHue YUCThIX JUHUHN. ['eTepo3uc, nimm
rubpuanas cuna. HepoactBenHoe ckpemuBanue - ayropuaunr. OtaaneHHas ruOpuan3anus 1 ee ycrnexu. McKycCTBEeHHBIH
MyTareHe3 v Mojy4yeHHe MOJUIIONI0B. JJOCTIKEHUS CeNeKIIMU PACTeHUMN, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

buorexnonorus kak OTpaciib ITPOU3BOJACTBA. I'ennas HHXXCHCPUA. Oransl CO31aHuA peKOM6I/IHaHTHOI7I I[HK N TPAaHCI'CHHBIX
OpraHu3MoOB. Knerounas HWHKCHCPUS. Knerounsie KYJIBbTYPHI. MI/IKpOKHOHaHLHOe Pa3MHOKCHHUC paCTeHHﬁ. KJIOHHpOBaHI/Ie
BBICOKOIIPOAYKTHUBHBIX CEIIbCKOXO3SHCTBEHHBIX OpraHnu3MoB. OKOJIOTHYECKHUE U STUUYECKHE HpO6JICMBI. I'MO - renernuecku
MO,Z[I/I(I)I/IL[I/IpOBaHHHC OpraHHU3MbI
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11 KVIACC

KoanyecTBO 4acos DJIeKTPOHHBbIE
Ne ara uucgpoBbIe ®opMbI H BHBI
Tema ypoka KonTpoubnsbie | IlpakTuueckue A op P
n/n Bcero H3yYeHUst o0pa3oBaTejibHbIE KOHTPOJIs
padoThI padoTsbI
pecypchl
Tema 1. 3apoxaenue u
pa3BUTHE
9BOJIFOIITMOHHBIX .
i 1 www.bio.nature.ru ®ponTanbHbIi
IIPCaACTAaBJICHUU B . . .
pedl 04.09.2023 oTpoc
6uonoruu (4 4.)
1.1.9BomrononHas
teopus Y. JlappuHa
OpoHTaATBHBIN
oTIpoc,

. CaMOCTOSITCIIbHAS
1.2.JIBIKYIITHE CHITBT www.bio.nature.ru paGoTa ¢
SBOJIIONNH BUAOB 1o Y. 1 http://www.fipi.ru

06.09.2023 . naparpadom
JlapBuHY www.km.ru/education
y4ueOHHKa
(3arotHEHUE
Ta0auIpE"
1.3.boprba 3a .
http://www.fipi.ru .
CYIIECTBOBaHHE, buonornueckuii
. 1 http://www.zoomax.ru
€CTECTBEHHBINA U 08.09.2023 ] JIUKTAHT
_ www.km.ru/education
HCKYCCTBEHHBIN 0TOOP
1.4.®opmupoBanue .
CUHTETHYCCKOH TEOPUH 1 W, bio.nature. i Tect
P 11.09.2023 | http://www.fipi.ru
IBOJIIOLIUH
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Tema 2.
MukposBonronus 1 ee
pe3ynbraThl (14 4.)

www.bio.nature.ru

2.1.0ransl . @poHTAIBHBIN
5) http://www.fipi.ru
IBOJTFOIIIOHHOTO 13.09.2023 . oTpoc
www.km.ru/education
npoiiecca:
MHUKPOIBOJTIONUS U
MaKpO3BOJTIOIHUS
2.2 Tlomynsuust — http://www.fipi.ru BrimonHenue
6 3JIEMEHTapHas €IUHULIA 15.09.2023 httpi//priroda.ru 3aJlaHU BTOPOU
3BOJIIOLUN http://www.zoomax.ru | ygactu ET'D
2.3.3akoH
TCHETHYECKOTO
paBHoisecm[ Jhx. Xapau, . Orer o
7 B. Baiin6epra. 05 www.bio.nature.ru 1860DATODHOI
JIaGoparopHas pabora ' 18.09.2023 | http://www.zoomax.ru patop
pabote
«BrpIsiBIEHUE
W3MEHUYUBOCTH Y 0Cc0o0ei
OJIHOTO BUA»
o Brinonnenue
8 2.4.OneMeHTapHbIe http://www.fipi.ru <aaEmi BTOpOf
20.09.2023 | http://priroda.ru
(bakTOpPbI IBOJIIOLIUN acti EID
2.5.9¢ddext
9 ocHoBarens. D dekT http://www.fipi.ru @poHTaNIBHBIN
OYTBIJIOUHOTO 22.09.2023 | www.km.ru/education | ompoc
TOPJIBITIIKA
2.6.Murpammu. http://priroda.ru 3anoJiHeHHe
10 W3onsumu nomysuuii: 95.09.2023 http://www.zoomax.ru | Tabaunsl "Buasl

reorpaguueckas,

http://www.fipi.ru

n30JsIun" o
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ouosornyeckas www.km.ru/education | maparpady
yueOHHKa
2.7.EcTecTBEeHHBIN
oT60D http://www.zoomax.ru | 3a4er
11 P . 27 00.00p3 | MR fipiru "EcTecTBeHHEL
HANpaBJoLINH paKTop R www.km.ru/education | or6op"
IBOJTFOITIHT
o http://www.zoomax.ru | HHIUBUIYyaTbHBIN
12| 2.8.Tlonosoi oto0p 29.09.2023 | www.km.ru/education | ompoc
2.9.Ilpucnoco6aeHHOCTh
OpPraHU3MOB Kak
pe3yibTat
MHKPO3BOJIIOIUH. ] Otuer 0
13 JlaboparopHas padoTa 0.5 http://priroda.ru nabopaTtopHOi
patopiaip ' 02.10.2023 | www.km.ru/education patop
«M3yuenne pabote
apoMop(}030B U
WIMOAIanTaIun y
pacTeHui U )KHUBOTHBIX)
2.10.ITpumepsi
pUcrocoOaeHui y
OpraHu3MOB:
MOP(hOJIOTHYECKHE,
(bu3noIornUecKue,
. Ortuer o
14 OMOXUMHYECKHE, 05 http://priroda.ru 1A60DbATOPHOI
HOBEICHYECKHE. ' 04.10.2023 | http://www.fipi.ru Patop
pabore, TecT
JlaGopaTopHas pabota
«[IpucnocobneHus

OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11erecoo0pa3HoOCTb»
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2.11.Bupn, ero xpurepuun
U CTPYKTYypa.

. Ortuer 0
15 Jlaboparopuas paboTa 05 http://priroda.ru I N—-
«CpaBHEHHE BHJIOB 110 ' 06.10.2023 | http://www.fipi.ru a60pe P
T
MOP(OTIOrHIECKOMY p
KPUTEPUIO»
o o
16 2.12.CtpykTypa BUAa 09.10.2023 www.km.ru/education Or?:OHCTaHBHHH
2.13.BunoobpazoBanue
Kak pe3yapTar
. http: fipi.
17 MHKpPO3BOJonnU. CBSI3h 11.10.2023 ttp://www.fipi.ru Tect
MPIKpOC)BOJ'IIOI_[I/II/I nu
SIMUACMHUOJIOTUN
K
2.14. O600menne u OHTPOJIbHAA
18 CHCTEMAaTHU3aLUs 3HAHUH www. km.ru/education pabora Ne 1
N 13.10.2023 - "MHKpOSBOTIOIHA
110 MaTepuayiaM TEMBI 2 "
U €€ Pe3yJIbTaThI
Tema 3amnosHeHue
3.Makpo3BOJIIOIUA U €€ TaOJIULIBI
6 4. "M
19 2613 SII\J/I[BTaTH (6.) www. km.ru/education eTeom,I
- VIAKPOSBOIOINDL 16.10.2023 | http://priroda.ru HsyHeHuA
ITaneoHTOJIOTMYECKHE 3BOJTIOLUHU" IO
METO/Tbl U3yUCHUS naparpady
3BOJIIOLIUA yueOHHKa
3amnosHeHue
32.b 0
20 Horeorpagiieckie http://obi.img.ras.ru f;IHHHH
MICTOZIRL My RCHIA 18.10.2023 | http://priroda.ru CTOME!
DBOJIIOLIUU W3YyYeHUs

SBOJTIONHUHU" IO
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naparpady

yueOHHKa
3anoJyiHeHHE
3.3.OM0OpuoorHYecKre TaOJUIIBI
U CPAaBHUTEJIBHO- . "MeTo bl
21 Mopdosioruaeckue LFODLIT g rés. U3yUYCHHUS
b 20.10.2023 |  http://priroda.ru IS
METO/IbI H3yUCHHUS 3BOJIIOLUH" TIO
9BOJIIOLIUN naparpady
yueOHUKa
3anoJgHeHue
3.4.MonekynsapHO-
TaOJINIIBI
FEHETUYCCKHUE,
. "MeTto bl
29 OMOXUMHUUYECKHE 1 http://obi.img.ras.ru S
MaTeMaTHIeCKUE 23.10.2023 | http://priroda.ru i Y
ABOJIONUU" TIO
METO/IbI U3yUCHUS
naparpady
IBOJIIOLIUA
ydeOHHKa
3.5.06mme
3aKOHOMEPHOCTH
ABOJIIOLMH. AJTaNITUBHAS . dpoHTaTBHBII
23 . AT http://obi.img.ras.ru p
paauanusi. 25.10.2023 ompoc
HepaBnomepHoOCTh
TEMITOB BOJIIOLIUN
KonTposbhas
3.6.006001meHue u . P
24 CHCTEMATH3AIIA 3HARHT http://obi.img.ras.ru pabota Ne 3
27.10.2023 | www.bio.nature.ru "MakpOo3BOTIOLIHS
M0 MaTepuaiaM TeMBI 3 "
U €€ pe3yNbTaThl
Tema 4.IlpoucxoxaeHue . 3anoIHAIOT
25 u aBBI/ITI/Ipe )KI/IBHI/IIi—Ia http://priroda. ru Ta0IH
P 06.11.2023 | www.bio.nature.ru Hy
3emie (15 4.) "Hayunsle
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4.1HayuHble TUMIOTE3bI TUIIOTE3bI
MIPOUCXOKICHHUS KU3HU MIPOUCXOKICHHUS
Ha 3emie JKU3HU Ha 3emie"”
o maparpady
yueOHUKa
4.2.
26 eI[cO I:ay‘;HHe 0 www.bio.nature.ru DporTabbiit
1} TaBJICHUS .bio. .
bel 08.11.2023 ompoc
3apOKJICHUH KU3HA
4.3.0OCHOBHBIE 3TarbI .
27 HEOPraHUYeCKOu www.bio.nature.ru DponTabHELH
p 10.11.2023 S ompoc
IBOJTFOITUHT
3anoIHAIOT
TaOIHITy
"T'unores
28 4-4.Tmmorestt www.bio.nature.ru 3a H:mTeHI;Im
3apOXKIECHHS KU3HU 13.11.2023 o ' P I,[,
XU3HU" TI0
naparpady
y4ueOHHKa
4.5.Wctopus 3eMiu u
e eé EHUsL.
e,
29 0.5 http://www.fipi.ru 0 i
«3yueHue u onucaHue 15.11.2023 : : HAOpATOpHOH
pabote
MCKOTIAeMBIX OCTaTKOB
JPEBHUX OPTaHU3MOBY
30 4.6.9BoIOIUS SYKApPHOT hitp:/fschool- Tect
0+ FBOTROII SYKApHO 20.11.2023 | collection.edu.ru e
4.7.OCHOBHBIE TaIIbI http:/ i fipi.ru Ortuer o
31 0.5 http://school- .
IBOJIFOLIUHI 22.11.2023 . IIPAKTUYECKON
collection.edu.ru
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PacTUTENILHOTO MUPA.
[IpakTuyeckas pabora
«3yueHne
0COOEHHOCTEH CTPOCHHS
pacTeHu pa3HbIX

pabote

OTIEIIOB»
4.8.OcHOBHBIE dTAIIb 3anommsor
. TaOIHITYy IO
32 SBOJIIOIUHU KUBOTHOT'O http://priroda.ru
24.11.2023 naparpady
MHupa
yueOHUKa
4.,9.9Bomonus
J)KUBOTHBIX.
[IpakTuueckas padota o Otuer 0
33 «3yuenue 0.5 http:/Pwowow fipi.u MIPAKTHYECKON
YHERHE ' 27.11.2023 | www.bio.nature.ru P
0COOEHHOCTEH CTPOCHMUSI pabote
MMO3BOHOYHBIX
JKUBOTHBIX)
4.10.HaganpHbIe STAIIbBI .
34 OpraHuveCcKoOm http://priroda.ru PpoHTAIBHEIH
: .
P 17.11.2023 T RPHOGa ompoc
DBOJIIOLIUU
3amoIHSIIOT
Tabnuny
"OCHOBHBIE 3PbI U
4.11.Pa3Butne >XxU3HU HA http://priroda.ru IEePpUOJbI
35 3emuie 1o 3pam U 99.11.2023 http://bio- Pa3BUTHS KU3HH

nepuogam

ege.sdamgia.ru

Ha 3emie" 1o
naparpady
yueOHHUKa,
pelLIeHNE 3aJTaHU I
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u3 EI'D Bropas

4acTh
4.12.MaccoBsle
BBIMUpaHUA — http://priroda.ru OpoHTATBHBIN
36 -
9KOJIOTUYECKHUE KPU3UCHI 01.12.2023 | www.bio.nature.ru orpoc
MIPOIILIIOTO
4.13.CoBpeMeHHBIH . .
37 9KOJIOTUYECKHUI KPHU3HUC http://priroda.ru ®ponTanbHbIi
p > 04.12.2023 | www.bio.nature.ru oTpoc
€ro 0coOEHHOCTH
4.14.CoBpemeHHas . Pemenne 3amanmii
38 CHCTEMA OPTaHUYECKOTO http://priroda.ru n3 EI'D Bropas
P 06.12.2023 | www.bio.nature.ru p
MPOIILIOTO 4acTh
4.15.0cHOBHEBIE . Pemenne 3amanmii
39 CHCTEMATUUYECKHE WWW.bio. nature.ru n3 EI'D Bropas
08.12.2023  www.bio.nature.ru P
I'PYIIITBI OPTaHU3MOB 4acTh
Tema 5.
[IpoucxoxneHue o
http://obi.img.ras.ru o
YeJloBEKa - - dpoHTaTBHBII
40 http://www.fipi.ru
Antpomnorenes (10 4.) 11.12.2023 T ompoc
http://obi.img.ras.ru
5.1.AHTpononorus —
HayKa 0 4eJIOBEKe
5.2.Pa3Butue
. . Koucnekr no
41 MPEJICTaBJICHHIH O www.bio.nature.ru BOIPOCAM B KOHIIE
IPOMCXOKIEHUH 13.12.2023 | http://obi.img.ras.ru P
naparpada
YeloBeKa
5.3.MecTo 4esoBeKa B . OTtuer 0
42 CHCTEME OPTaHUYECKOTO 0.5 hitp://obi.img.ras.ru J1a00paTOpHOI
P ' 15.12.2023  http://obi.img.ras.ru parop
Mmupa. JlaboparopHas pabore,
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pabota «3yuenue WHUBUAYaIbHBIN
O0COOCHHOCTEH CTPOCHUS ompoc
CKeJeTa 4ellOBeKa,
CBSI3aHHBIX C
MIPSIMOXOKICHUEM»
. 3amanus Ha
43 5.4. JIBWKyIITHE CUITBI http://obi.img.ras.ru T —
aHTPOTIOTeHe3a 18.12.2023 | www.bio.nature.ru A
KapTOUYKax
5.5.CooTHotmieHune
44 OHMOJIOTUYECKUX U http://obi.img.ras.ru OpoHTaATBHBIN
COIMATBHBIX (haKTOPOB 20.12.2023 | http://obi.img.ras.ru orpoc
B aHTPOIIOTEHE3E
3anoaHAIOT
TaOIHITy
"OcHOBHBIE
CTaauu
http://school- "
5.6.0OcHOBHEIE CTaguH _ aHTPOIIOTeHE3a
45 collection.edu.ru
aHTpPOTIOreHe3a 22.12.2023 . - COBMECTHO C
http://www.fipi.ru
YUUTENEM,
(bpOoHTAIBHBIN
ompoc, pabora ¢
y4eOHUKOM
Koncnekr no
46 5.7 Ilaneorenervika u http://school- Marepuaiam
MaJeoTeHOMHUKA 25.12.2023 | collection.edu.ru naparpada
yueOHUKa
5.8.9Boronus http://school- OpoHTATBHBIN
47 :
COBPEMEHHOTO YeJIOBEKa 27.12.2023 | collection.edu.ru OIpoc
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5.9.YenoBeueckue pachl.

[IpakTuyeckas pabora . Otuer o
48 «3yuenwne 0.5 http:/fob.img.ras. MIPAKTHICCKOU
i ' 29.12.2023 | http://www.fipi.ru P
9KOJIOTUYECKUX pabote
aJjanTaluil 4YeJI0BEKa)
Kontponsnas
5.10.06006mmenHue 1 http://bio- pabota Ne 3
49 cUCTeMaTH3alus 3HaHUH ege.sdamgia.ru "TIpoucxoxxaeHue
08.01.2024 _ .
0 MaTepuaiaM TeMbI 5 http://www.fipi.ru YyeI0BeKa -
AnTpomnorenes"
Tema 6. Dxonorus -
Hayka 00
B3aMMOOTHOIICHUSX
OPraHu3MOB U http://priroda.ru .
OpoHTaATBHBIN
50 HaJIOpPraHU3MEHHBIX http://www.zoomax.ru
. 10.01.2024 _ . ompoc
CHCTEM C OKpYKaromen http://www.fipi.ru
cpenoit (3 4.)
6.1.3apoxaeHue u
pa3BUTHE HKOJIOTUU
6.2 .MeToIbI DKOJIOTHH.
JlaGopaTtopHnas pabota htto:/fschool Ortuer o
p://school- .
51 «3yueHmne MeTo10B 0.5 12.01.2024  collection.edu.ru nabopaTopHO
9KOJIOTHUECKUX pabote, TecT
HCCIIEIOBAaHUIN
6.3.3nauenue htto://school ®dpoHTATBHBIN
. p://school-
52 9KOJIOTUYECKHUX 3HAHUI 15.01.2024 | collection.edu.ru ompoc
JUIA YelloBeKa
53 Tema 7. Opranusmsl u http://www.zoomax.ru | OTBeTbI
cpena ooutanus (9 4.) 17.01.2024 | http://www.fipi.ru [MACbMEHHO HA
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7.1.Okonoruueckue BOIIPOCHI 110
(baxTopsI naparpady
yueOHUKa
7.2.AbuoTnieckue
Ortuer o
¢axTopsl. CBeT Kak .
. nabopaTopHOi
IKOJIOTHYECKU (HaKkTop.
http://school- pabore,
JlabopaTtopHnas pabota -
54 1 0.5 collection.edu.ru 3aIl0JIHEHHE
«Br1sBIEHHE 19.01.2024 .
3 http://priroda.ru TaOIUIIBI
IPUCTIOCOOIEHNI "
AlGuoTtuyeckue
OPTaHW3MOB K BITHSIHHUIO "
(hakTOpBI CpebI
CBETa»
7.3.AbnoTHYeCKHe
¢dakropsl. Temmneparypa Orier o
PEL pv P 71a60paTopHOi
KaK 3KOJIOTUYECKUI .
(axrop. Jlabopatopias http:/priroda.ru pabore,
55 ' 1 0.5 http://school- 3aI0JTHEHHUE
pabota «BrisiBIeHHE 22.01.2024 -
8 collection.edu.ru TaOIUIIBI
IPUCTIOCOOIEHNI "
AbuoTtuueckue
OpPraHU3MOB K BIHSIHUIO ,
(bhakTOphI CpeIbI
TEMIIEPATYpPbD»
7.4. AGnoTHYeCKHE
(haktopsl. BnaxxHocTh Ortuer o
KakK 9KOJIOTUYECKU I nabopaTopHO
http://www.zoomax.ru
(dakrop. JlaboparopHas ) pabore,
56 aborta 1 0.5 hitp://priroda.ru 3aroJIHEHNE
P Ax ' 24.01.2024 | http://school- s
«AHaTOMHUYECKHE collection.edu.ru TaOIUIIBI
0COOCHHOCTH pacTEHUI "AGHoTHYECKHE
U3 Pa3HbIX MECT dakTops! cpeas”
0OHTaHU
57 7.5.Cpenbl oouTaHus 1 http://www.zoomax.ru | WMHIWBUAYaTBHBIN
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OpraHu3MOB 26.01.2024 | http://school- ompoc
collection.edu.ru
58 7.6.buonoruyeckue Egpxmf oomax.i WNuuBuyansHbIi
PHUTMBI 29.01.2024 o orpoc
collection.edu.ru
7.7.Kwu3nennnie (opMbI http://school- NunuBuyanbHbIA
59 )
OpraHu3MOB 31.01.2024 | collection.edu.ru orpoc
htto-//school Brmomaenune
7.8.buotuueckue u '//S_C oot paboTHI HA
60 02.02.2024 collection.edu.ru
(hakTophl .02. http://www.fipi.ru IATAKTHYECKUX
KapTOYKax
7.9.3nauenue
OMOTHYECKHUX o
. . http://www.fipi.ru o
61 B3aUMOICHUCTBUM 1A htto://school- dpoHTaTBHBII
CYILECTBOBAHMSI 05.02.2024 — orpoc
collection.edu.ru
OpraHU3MOB B CpeJie
oOuTaHusg
Tema 8. DxoJorus
BHJIOB M MOMyJIsiuid (9 o
http://school- OpoHTaATBHBIN
62 4.) 8.1.9Kkonoru4eckue 07.02.2024 | collection.edu.ru omnpoc
XapaKTEPUCTHKHU
TIOTYJISILIAH.
3anoJHAIOT
8.2.0cHOBHBIE Tabnuny
IOKA3aTeNU HOMYJIALNU: http://www.fipi.ru "OCHOBHEIE
63 YHCIICHHOCTD, 09.02.2024 http://bio- . HOKa3aTeJ'II/I”
IUIOTHOCTD, BO3pacTHAs ege.sdamgia.ru MOIYJIAUN",
Y TIOJIOBAsi CTPYKTYpa BBITIOTHSIOT

3aganud u3 EI'D
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3aroIHsII0T

8.3.0cHOBHEBIE TabIuIy
MOKa3aTeNN HOMYIISALHH: http://www.fipi.ru "OcHOBHBIE
64 POXKIAEMOCTh, IPUPOCT, 12.02.2024 http://bio- MOKa3aTeaun
TEMII POCTa, R ege.sdamgia.ru Oy IALAIA",
CMEPTHOCTh, MUTPALIAN BBITTOJTHSIIOT
3amanus u3 EI'D
htto://bi BeimonHsor
65 8.4.Okonornueckas e_ttgsdﬁ - 3aJIaHus 110
ge. gia.
CTPYKTYypa HOIMyJISALUN 14.02.2024 http:/Awww fipi.ru JTUIAKTUYECKUM
' T KapTOYKaM
8.5.J/lnnamuka http://bio- BAIIOJHSIOT
66 TTOTYJISIITUH U € 16.02.2024 ege.sdamgia.ru sananis 13 EID
perynsuus T http://www.fipi.ru a
8.6.KpuBbie pocta W—
67 YUCJIICHHOCTH e—ttﬁ - BrimonHstor
ge. gia.
nonyssnun. Kpusbie 19.02.2024 http://www fipi.ru 3amanus u3 EI'D
BBDKUBaHHS ' I
8.7.Oxonornveckas 0
TYET O
HUINA BUA. http:/bio- mabopaTopHOii
JlaGopaTtopHnas pabota .
68 0.5 ege.sdamgia.ru pabore,
«IIpucrocobenus 21.02.2024 http://www.fipi.ru BETIOHAOT
CEMSIH pacTEeHUH K EID
3aza
pacceneHUIO» AT IS
69 8.8.Bunm kak cucrema :tte :s{(/jt:rcr)\_ i U Brimonssior
v €ge.sdamgia.ru
MOMYJIALIMI 26.02.2024 http:/Awww fipi.ru 3amanus u3 EI'D
70 8.9.00600611eH1E U http://bio- KonTpombHas
cUCTeMaTH3allusl 3HAHUI 28.02.2024 | ege.sdamgia.ru pabota Ne 4
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[0 MaTepuaiaM TeMbI 8

http://www.fipi.ru

"OKoJorus BUJ0B
U nomyasauun”

71

Tema 9. Dxojorus
COOOIIIECTB.
DKOJIOTHYECKHUE
cuctemsl (12 4.)

http://window.edu.ru

Brinosinenue

01.03.2024 | http://window.edu.ru saganuii u3 EI'D
9.1.Coo01ecTBO
OpPraHu3MOB —
O1oIICHO3
9.2.Oxocucrema Kak http://wva.ﬂm.ru @poHTaIBHBIN
72 http://window.edu.ru
OTKpBITasi CHCTEMA 04.03.2024 . otpoc
www.bio.nature.ru
9.3.K
73 PYTOBOpoT http://www.fipi.ru YcTHBIN 3a49€T 110
BCIIECTB M MOTOK 06.03.2024 | http://window.edu.ru Tabnuue
SHEPTHUH B DKOCUCTEME
9.4.0OcHOBHBIC Brimonaenue
74 http:// fipi.
IOKAa3aTeNIN SKOCUCTEMBI 11.03.2024 RLIIAAW.TIDI. T 3amanuii u3 EI'D
9.5.9
75 HHpa;;SIJ;ZImquKHe 13.03.2024 http://window.edu.ru Pemenue 3amau
9.6.U3meHeHusa . .
76 COOBLICCTE — http://www.fipi.ru NunuBuyanbHbIN
» 15.03.2024 | www.bio.nature.ru orpoc
CYKIIECCUU
9.7 .1lpupoaubie
9KOCHUCTEMBI. . .
77 N KOCHCTEMBL 03€D I http://window.edu.ru OpoHTaIBHBIN
p 5 18.03.2024 | www.bio.nature.ru onpoc
pek. DKocucTeMbl MOpe
1 OKCaHOB
78 9.8.1IpupoHeie http://window.edu.ru OpoHTATBHBIH
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9KOCHCTEMBI. 20.03.2024 | www.bio.nature.ru ompoc
DKocucTeMBI TYHAP,
JIECOB, CTEIEH, IMYCThIHb
9.9.An T
79 POTOTEHIRIC http://window.edu.ru et
9KOCUCTEMBbI 22.03.2024 B3alMOIIPOBEpKa
9.10.YpbosKkocHCTEMEI.
Ortuer no
[IpakTnueckas pabora . .
80 0.5 www.bio.nature.ru MPaKTUIECKOH
«M3ydeHue u onucaHue 01.04.2024 ABoT
ypOOIKOCHUCTEMBI P
9.11.3akoHOMeEpHOCTH
(dhopmHpoBaHUs
81 OCHOBHBIX . bio.nature.ru NunuBuyanbHbINA
B3aUMOICHCTBHI 03.04.2024 o ' orpoc
OpraHu3MOB B
IKOCHUCTEMAX
KonTposbHas
6ota Ne 5
9-12.0600mere i http://bi "xomomns
. :/Ibio-
82 | cuCTeMATsALA SHAHMH 05.04.2024 | ege.sdamgia.ru cooGImecTs.,
0 MaTepuajiaM TeMbI 9
DKOJIOTUYECKHUE
cuctemsr"
Tema 10. buocdepa -
riio0abHast IKOCUCTEMA Dposasi
83 64.) 10.1.b — http://window.edu.ru
(64) Hochepa 08.04.2024 | P ompoc
oOrierianeTapHas
obostouka 3emiu
10.2.Yuenue B. U.
84 http://www.fipi.ru v i
BepHanckoro o 10.04.2024 | P . CTHPIH 3ateT
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ouochepe

10.3.3akoHOMEpHOCTH

85 CYIIECTBOBaHHS dporTanbibIi
12.04.2024 ompoc
ounochepsl
10.4.KpyroBopoTsl
BEIIECTB U . .
86 HOrCOXMMITECKILE 15.04.2024 http://www.fipi.ru YcTHBIM 3a9eT
IIAKITBI
10.5.30HanbHOCTH
o6uocdeprpl. OCHOBHBIE aroHsIOT
OMOMBI CYIIIH. -
87 Y CTOHIIBOCTE httDZ//WYVW.fIDI.I‘u TaOIHITy
17.04.2024 | http://window.edu.ru "OcHOBHBIC
o6uocoepsl. GHoMbI Cym”
DKOJIOTUYECKHUE
KPHU3HCHI ¥ UX MPUYHHBI
KonTposbHas
88 igggg;iii{;e;mnﬁ http:// bio- zfgglzelgépa -
19.04.2024 | ege.sdamgia.ru
1o Marepuainam TeMbl 10 rio0aibpHas
skocucTeMa"
Tema 11. Yenosek u
89 oKpyxatomas cpena (5 http://window.edu.ru Hoxnapt,
4.) 11.1.Bo3aeiictBue 22.04.2024 | www.bio.nature.ru obcyxaeHue
4yenoBeka Ha buochepy
11.2. AHTpOnIOTE€HHOE
BO3JCUCTBHE HA L. Jlokmaznel,
%0 PACTUTENbHBIN U 24.04.2024 Pitp:/paniiy fipi. o0cyxieHne

JKUBOTHBIN MUD
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Jlokmnaspl,

91 11.3.0 www.bio.nature.ru
Xpatia npuposet 26.04.2024 obCyRIeH e
11.4.0OcHOBHEIE
92 MPUHIIUITBI YCTOMYHUBOTO http://bio- Jokmnanpl,
Pa3BUTHS YEIIOBEUECTBA 29.04.2024 | ege.sdamgia.ru o0cyxieHue
U TIPUPOIBI
11.5.ParmonansHoe
MIPUPO/IOTI0JIE30BAHNE U
. Jlokmnaspl,
93 COXpaHEHUE http://window.edu.ru
03.05.2024 oOcyxieHune
OMOJIOrTYECKOI0
pazHooOpa3zus 3emin
Brimonaenue
i EI'D
O6obmenme mo Teme http://www.fipi.ru Satanmi 1o
94 «MHKPOIBOJIIONHS U €€ http://bio- BapuaHTam,
06.05.2024 ' : orpaboTKa
pe3ynbTaThD» ege.sdamgia.ru
HaITHCaHMS
BTOpPOM 4acTu
Brimonnenue
i EI'D
Obobmenne mo Teme http://www.fipi.ru Sadanii 1o
N - BapUaHTaM,
95 «Maxkpo3BoJIIOIHS U €€ http://bio-
08.05.2024 . oTpaboTKa
PE3yabTATHI ege.sdamgia.ru
HaITHCaHM
BTOpPOM 4acTu
O06o01IeH e 110 TeMe .
http://www.fipi.ru Brmmonaenue
«[IpoucxoxaeHue 1 - .
96 http://bio- saganui EI'D mo
pa3BUTHE KU3HU HA 10.05.2024 .
ege.sdamgia.ru BapHaHTaM
3emie»
97 O00011IEHNE IO TEME http:/Fwww. fipi.ru Brinonnenue

http://bio-
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«IIpoucxoxaenue 13.05.2024 | ege.sdamgia.ru saganui EI'D mmo
YeIIOBCKA — BapHaHTaM
AHTPOTIOTEHE3)

Brimonenue

O0006111EHNE TT0 TEME

http://www.fipi.ru

3aganuii EI'D o

98 «DK0JIOTHSI — HayKa O htto-//bio- BApUAHTaM,
B3aMMOOTHOIIEHHUSX 15.05.2024 I . oTpaboTKa
ege.sdamgia.ru
OpPraHU3MOBY HaITMCaHHS
BTOPOW 4acTu
Brimonaenue
i ETD
O06o01eHNe 1o TeMe http://www.fipi.ru SAamiH 1o
99 "DKOJIOTHs BUJIOB http://bio- papuata,
. 17.05.2024 ' . oTpaboTKa
nomysuuin" ege.sdamgia.ru
HaITUCaHUS
BTOpPOM 4acTu
Brimonnenue
O0o001Ienne o TeMe . 3aganuii EI'D mmo
" http://www.fipi.ru
100 DKOJIOTHS COOOIIECTB. http://bio BapUaHTaM,
DKOJIOTHYECKHE 20.05.2024 RIEOID- oTpaboTKa
. ege.sdamgia.ru
CHCTEMBI HAITUCaHUS
BTOpPOM 4acTu
O06o01IeH e 110 TeMe .
" http://www.fipi.ru
101 buocdepa - hito-//bio Brimonxenue
riio0agpHas 22.05.2024 B . samanui EI'D
| ege.sdamgia.ru
9KOCHCTEMA
O06o0meHue mo Teme http://www.fipi.ru
102 "UenoBek u bio- Bermonerie
24.05.2024 samanuil EI'D

OKpyXxaroias cpeaa"

http://ege.sdamgia.ru
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OBIIEE KOJIMYECTBO

102 6 7.5
YACOB I10 ITPOT'PAMME
IIpoBepsiemble TpeOOBAHMS K Pe3yJIbTaTaM OCBOECHHS] OCHOBHOI
o0pa3oBarte/ibHOI nporpammbl 11 kiacca
Kon [TpoBepsieMbie TpeIMETHBIE PE3YIIbTATHl OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHOM MPOTrpaMMBI CpeHETO 00IIero o0pa3oBaHus
poBepsie
MOTO
pe3ynbTaT
a
1 CdopMHUpOBaHHOCTH 3HAHHI 0 MECTE W POJIM OMOJIOTUM B CHCTEME HAYYHOTO 3HAHMsI €CTECTBEHHBIX HAYK, B (DOpMUPOBaHUHT

COBPEMEHHOM eCTeCTBEHHO-HAayYHOUM KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHHUS; O BKIIAJE POCCUIMCKUX U 3apPYOEKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUH; GYHKIIMOHAIBHON I'PaMOTHOCTH YEJIOBEKA Ul PEIICHUS dKU3HEHHBIX 3a/1a4

2 YMeHue packpeIBaTh cojiepxKaHue OMOJOTUYECKUX TEPMUHOB U IOHATUIN: BUJ, TIOMYJISIMS, T€HO(POH, BOTIOLUS, IBHKYIIUE
cuiibl ((paKTOPBI) IBOJIOLUHU, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BUA000Opa3oBaHue, SKOJIOTHUECKHEe (PaKTOPhI, SKOCUCTEMA,
MPOTYLIEHThI, KOHCYMEHTBI, PEeAYIICHTHI, IIeMH MUTAaHUs, IKOJOoTnYeckas mupamua, OuoreoueHos, obuocdepa

3 YMmeHue uznaraTb OMOJI0rHYecKre TeOpHH (3BONIOLIMOHHAsA Teopus Y. JlapBrHa, CHHTETUYECKas TEOPHsI SBOJIIOLIUH ), 3aKOHBI U
3aKOHOMEPHOCTH (3apopiiieBoro cxoactsa K.M. bapa, uepenoBanus riaaBHbIX HanpasieHuil u myrei ssomonnu A.H. CeseprioBa,
ydeHus o ouoctepe B.W. BepHaackoro), onpeaensTs rpaHUIbl HX TPUMEHUMOCTH K KUBBIM CHCTEMaM
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Ymenue BJIAJICTh MCTOJAMU HAYYHOI'O IIO3HAHUS B OuoJIorun (Ha6JIIOI[eHI/Ie H OITMCAHHUEC )XUBBIX CUCTEM, IIPOLICCCOB U HBHCHHﬁ;
opranusanusa 1 NpoBCIACHUC OHOJIOrUYECKOTO SKCIICPUMCHTA, BBIJIBUIKCHUC TUIIOTE3bI; BBIABJICHUC 3aBUCUMOCTU MCIKAY
HCCICAYCMBIMU BCIIMYWHAMU, 00BsICHECHHE IMOJIYYCHHBIX PC3YJIbTAaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX HOHSITHfI, TCOpI/Iﬁ " 3aKOHOB;
YMCHHE A€J1aTb BBIBOAbI HA OCHOBAHUU MOJTYUCHHBIX p€3y.HI>TaTOB)

YMeHue BBIICISTh CYIIECTBEHHBIC MPU3HAKH CTPOSHUST OMOJIOTUYECKIX OOBEKTOB: BUIOB, TIOMYJISAIIUN, TPOAYIICHTOB,
KOHCYMEHTOB, PEIYIIEHTOB, OMOTE€OIICHO30B U SKOCUCTEM; 0COOEHHOCTH TPOIIECCOB HACIIEACTBEHHON H3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JICHCTBHS 3KOJOTHICCKUX (PaKTOPOB HA OPTaHU3MBI,
MePEeHOCa BEMIECTB U IOTOKA YHEPTUH B IKOCUCTEMAX, aHTPOTIOTCHHBIX H3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa
BEIIIECTB U OMOTCOXMMUYECKUX ITUKIIOB B OHocdepe

VYMeHme MPHUMCHATH NOJTYYCHHBIC 3HAHUA IJIA 00BICHEHHST OMOTOTUUECKUX MponecCcoB U HBHGHHI;'I, JJIA IPUHATUA TPAKTHICCKUX
pelIeHnii B TOBCETHEBHOM )KM3HU B LIETISAX 0OecreyeHus: 6€30MacHOCTH CBOETO 3/J0POBbsI U 3/I0POBbsI OKPYKAIOIIMX JIIOJIEH,
cOOJIIOJICHHUS] HOPM T'PaMOTHOTO MOBEAEHUS B OKpYXKarolell MPUPOAHON cpefie; MOHUMaHNe He00X0AUMOCTH MCIIOJIb30BaHMS
JOCTHXKEHUH COBPEMEHHOM OMOJIOTMH VI PALMOHAIIBHOTO MTPUPOIOTIOIB30BaHUS

YMeHune penarhb dJieMeHTapHbIe OMOJIOrMYECKHE 33]auH, COCTABIISATh CXEMBI IIEPEHOCA BEIIECTB U SHEPTHH B SKOCUCTEMAX (IIETH
TTUTAHHS)

YMeHue BBITOJIHATH Ja00PaTOPHBIC M MMPAKTUYECKHE paOdOThI, COOIIOAATH MPaBUIIa IPH padoTe ¢ yUeOHBIM U JJA0OPATOPHBIM
o0opynoBaHUEM

YMeHue KPUTHYCCKH OLICHHUBATb U UHTCPIIPECTUPOBATH I/IH(1)OpMaI_II/IIO OHOJIOTUYECKOI0 COJACPIKaHHs, BKIIIOYAIOLIYIO
NICCBAOHAYYHBIC 3HAHUA U3 PA3JIMYHBIX NCTOYHUKOB (CMI/I, HAaY4YHO-TIOITYJIAPHBIC MaTepI/IaJ'IBI); paccMaTpuBaThb ria00abHbIE
OKOJIOTHYCCKHEC HpO6J'IeMI:>I COBpPCMECHHOCTH, (l)OpMI/IpOBaTL 10 OTHOIICHUIO K HUM CO6CTB€HHYIO ITO3UIIHNIO
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10 YMeHue co3iaBaTb COOCTBEHHbBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUS, 000011ast OMOJIOTHYECKYI0 HHPOPMALIHIO U3 HECKOJIBKUX
HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJI0TUH
ITpoBepsiembie smeMenTh cogepkanus (11 kmacc)
Kon [IpoBepsieMbIil 2IIEMEHT COAECPKAHUS
1 DBOJIFOIIMOHHAS OMOJIOT A
11 DBOJIIOITMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
CunerenbctBa 3BoMoNMH. [lageoHTonornyeckue: Nocae10BaTeIbHOCTh MOSBIEHUS BUJOB B MMaJICOHTOJIOTUYECKOM JIETOIHCH,
nepexoabpie Gopmbl. broreorpadudeckue: cxoAcTBO U paznuyue ¢ayH u GJIop MAaTEPUKOB U OCTPOBOB. DMOPHOJIOTHUECKHE:
CXOJICTBA U pa3Nyus YSMOPHOHOB Pa3HBIX BUAOB MMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTAapHbIE OPraHbl, aTaBU3MbI. MOJIEKYISIpHO-OMOXUMHYECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboJIMYeCKUX MyTeil y BCeX OpraHu3MOB
1.2 Opomonmonnas Teopust Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHK3MA. [IBUKYIINME CUJIbI ABOJIIOLIMY BUIOB 110
JapBuHy (M30bITOYHOE Pa3MHOKEHHUE MPU OTPAaHHYEHHOCTH PECYPCOB, HEOIIPpeAeIeHHAss H3MEHYUBOCTh, O0pb0a 3a
CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)
1.3 Cunternyeckas teopus sBotoluu (CTD) 1 ocHOBHBIE ee moJioxkeHus. Mukpossomonus. [lonmymnsuus kak equHuLa BUIA U

OBOJIIOIINH
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JBwxymue cuibl (pakTophl) SBOJIOIMH BUAOB B IpUpoAe. MyTallMOHHBIH MpoIiecc 1 KOMOMHATUBHAS H3MEHUYHBOCTD.
[MomynsimonHsIe BOJIHBL U Apeiid renoB. M3omsuus u murparws. EcrecTBeHHbIH 0TOODP - HApaBIISIOMUil (PaKTOp IBOJIOIUH.
@DopMEBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco6IeHHOCTh OPraHU3MOB KakK pe3yabTat Botonuu. [IpuMeps! mpucnocobieHuii y opranu3MoB. ApoMopho3sl 1
nauoagamnranuu.

Bun u Bunoobpazosanue. Kpurepun Buna. OcHOBHbIE (OPMBI BUI000pa30BaHUs: Teorpauyeckoe, IK0JI0rHuecKoe

1.5

Maxpoasosmtonusi. @opmsbl 3BoJIOLNN: (DUIETUYECKAs], IUBEPreHTHAs, KOHBEpPreHTHasl, napaienbHas. HeoOpartuMocTs 3BoIOIUN

Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3eMIie

2.1

JloHayuHbIe IpEACTABICHUS O 3apOKICHUH KU3HU. HaydHble TUIoTe3bl BOSHUKHOBEHHS KU3HH Ha 3emMJie: abuoreHnes u
naHcnepMust. XuMudeckasi 3BOJIOLHUS. DKCIIEPUMEHTAIIbHOE MOATBEPKACHNE XUMUUYECKOH 3BotonuK. HauanbHble 3Tamnsl
ounosornueckoit sBoonuu. ['unoresza PHK-mupa. [lepBbie kneTku u ux 3pomtornus. DopMupoBaHNE OCHOBHBIX TPYIIIT KUBBIX
OpraHU3MOB

2.2

PazButue xxu3nu Ha 3emiie 1o 3paM u nepuojiaMm. Katapxeit. Apxeiickas u nporepo3orickas 3psbl. [laneo3olickas spa u ee
MepUOIbl: KeMOPUNUCKHUHN, OPJIOBUKCKUH, CHUTYPUICKUN, IEBOHCKHH, KAMEHHOYTOJIbHBIN, TEPMCKUA. Me30301cKas apa u ee
MEPUO/Ibl: TPUACOBBIN, FOPCKUM, METOBOIA.

Kaitno3oiickas 9pa " €€ IICPUOAbI: HaHGOFCHOBLIfI, HeOFeHOBLIﬁ, aHTpOHOFeHOBLIﬁ. XapaKTepI/ICTI/IKa KiImMarTta 1 IrcoJIOrmM4C€CKux
IIponIeccCoB. OCHOBHBIE 3TaITbI OBOJIIOIIMU PACTUTCIILHOI'O U )KUBOTHOI'O MHpaA. ApOMOp(l)O?»BI y paCTeHI/Iﬁ U )KNBOTHBIX. HOHBJ’ICHI/IC,
PacuBET U BBIMUPAHUC I'PYIII ) KUBBIX OPIraHU3MOB

2.3

Cucrema OpPraHU4vYC€CKOIro MHUpa KakK OTPAKCHUEC 3BOJIIOLIUHA. OCHOBHBIC CUCTEMATHUYECKHE rpymnmbl OpraHu3MoB
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OBOJIIOLMS YeI0BEKa. AHTPOIOJIOT s Kak Hayka. Pa3BuTue npeacraBieHuil 0 MPOUCX0XKIEHNUN YelloBeKa. MeTo bl n3ydeHus
aHTpornoresesa. CxoJCTBa U Pa3Inyius 4€JI0BEKA U JKUBOTHBIX. CHCTEMATUYECKOE TI0JI0KEHUE YEIIOBEKA.

JBwxymue cuibl (pakTopsl) aHTporioreHe3a. HaciieacTBeHHass HI3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3
KU3HU, U3TOTOBIICHUE OPYUIA TPY/a, MBILIIICHUE, PEYb

2.5 OcHOBHBIE CTa/IMM U BETBU 3BOJIIOLMYU YEJIOBEKA: aBCTpalonuTeku, Yenosek ymensiil, Yenoek npsamoxoaamiuii, Yemosek
HeaHaepTalibckuil, Uenosek pasyMHbIi. Haxo1ku nckonaeMbIX OCTaHKOB, BpEMsI CYILIECTBOBAHUS, 00JIaCTh PACIIPOCTPAHEHMUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUs

2.6 UYenoseueckue packl. OCHOBHBIE OO0JIbIINE PAChl: €BpOINeOrIHAs (eBpa3uiicKasi), Herpo-aBcTpallonHas (3KBaTOpUabHast),
MOHTOJIOMHAS (a3MaTCKO-aMeprKaHcKasi). YepTsl pUCIIOCOOIEHHOCTH MPEACTaBUTENICH YEIOBEYECKHX Pac K YCIOBUIM
cymecTBoBaHus. ENMHCTBO yenoBedeckux pac. Kputuka pacusma

3 OpranusMsl ¥ OKpyXaromas cpeaa

3.1 DKOJIOTHS KaK HayKa. 3aJlayu U pa3Aeiibl SKOJOTUU. MeTo bl SKOJIOTHYECKUX UCCIEA0BAaHUI. DKOJIOTMYECKOE€ MUPOBO33PEHHUE.
Cpenbl 0OuTaHMs OPraHU3MOB: BOJHAsA, HA3€MHO-BO3/IYyIIIHAsA, IOYBEHHAs, BHYTPHOPIaHU3MEHHAs

3.2 Oxosoruueckue dakropel. Kimaccudukanus 3xo1oruaeckux GpaxkTopos: abMoTHYECKUE, ONOTHYECKUE U aHTPOINOTeHHbIE. JleiicTBue
9KOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBI

3.3 AbuoTtnueckue GpakTopbl: CBET, TEMIEpaTypa, BiaxHocTh. Poroneproausm. [IpucrnocodaeHns opraHu3MoB K 1€HCTBHIO
abuoTnuyeckux GakTopoB. buosoruueckue puTMbl

3.4 buotnueckue pakropsl. Buasl OnoTHYecKUX B3aUMOJEHCTBUI: KOHKYPEHIIMS, XUITHUYECTBO, TAPA3UTU3M, MYTYalIHu3M,

KOMMCHCAJIU3M (HaXJ'Ie6HI/ILIeCTBO, KBapTI/IpaHTCTBO), aMCHCaJIUu3M, HeﬁTpaJ’IPBM. 3HayeHUEe OMOTHYECKUX B3aHMOJICHCTBUI JIJIsI
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CYIICCTBOBAHHUA OPTaHU3MOB B IIPHUPOAHBIX COO6H.[€CTBaX

3.5

DKOJIOTUYECKHE XapPAKTCPUCTUKU MOITYJIALNHA. OcCHOBHBIE ITOKa3aTeIIN nonyJsinyuun: YUCICHHOCTD, IINIOTHOCTD, POXKIAAEMOCTD,
CMCPTHOCTD, IPHUPOCT, MUT'PALIUA. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJISIOUH U €€ PCryisiius

Coo01recTBa 1 DKOJOTHUYECKUE CUCTEMBI

4.1

CooOuiecTBo opraHu3mMoB - 6uoreHo3. CTpyKTypbl OMOIIEH03a: BUJIOBAs!, IPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBas). Bupi-
noMuHaHTEL CBs3u B OMOILIEHO3€E

4.2

DKoJIoTHYecKre cucTeMbl (9kocuctemsl). [lorsTre 00 sKocucTeMe u 6uoreorieHo3e. OYHKIIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI:
MPOAYIIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BEMIECTB M IOTOK HEPTHH B AKOCUCTeME. Tpoduueckue (MUIeBbie) ypOBHU
skocucTeMbl. [uieBrle nenu u ceti. OCHOBHBIE TOKA3aTeNIN SKOCUCTEMBI: OHoMacca, MPOyKIHs. DKOJIOTUYECKUE TUPAMU/IBI:
MPOAYKIIUH, YUCICHHOCTH, OnomMacchl. CBOMCTBA SKOCHUCTEM: YCTOMYMBOCTD, CAaMOPETyIIsus, pazButue. CyKIeccus

4.3

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. IKOCUCTEMA XBOMHOTO MJIM IIMPOKOIMCTBEHHOTO JIeca.

AHTPOIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. Y pOOIKOCUCTEMBL. brosiornueckoe v X03sHCTBEHHOE 3HAYEHHE arpOdIKOCHCTEM
1 ypOOIKOCUCTEM.

buopaznoobpasue kak pakrop ycroiunBoctu 3xocucteM. CoxpaHeHne OHOJIOTHYECKOTo pa3Hoo0pas3us Ha 3emiie

4.4

VYuenue B.M. Bepuazackoro o 6uocdepe. ['panuiipl, coctaB u cTpykrypa 0uocdepsl. JKrBoe BeIecTBO U €ro (PyHKIUH.
Ocobennoctu 6uocdepsl Kak riao00aIbHON IKOcHCcTeMBI. [IluHaMIdeckoe paBHOBecHE U 0OpaTHas cBs3b B Ouocdepe. KpyroBopotsr
BEIIECTB M OMOTEOXUMUYECKUE IIUKIIBI DIEMEHTOB (yriiepoa, a30Ta). 30HAIBHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenoseuecTBo B Onochepe 3emian. AHTponoreHHble 3MeHeHus B Ouocdepe. ['modanbHbIe 3K0JI0rHYECKHE TPOOIEMBI.
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OcHoBa panMoOHAIBHOTO YIPABICHUS TPUPOTHBIMU PECYPCAMH M X KCIIOIb30BaHue. JlocTikeHust OMOJIOTUU U OXpaHa MPUPOIbI

IIposepsiembie Ha EI'D no 0uosiornu TpeGoBaHus K pe3y/JbTaTaM OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero

o0ero oopasosanus u Ilepedyenns 31eMeHTOB colep:kaHus, NpoBepseMbix Ha EI'D no 6mosiorun

Jlnst mpoBeleHHs] €IMHOTO TOCYJapCTBEHHOTO »JK3amMeHa 1o Owosiornu (mainee - EI'D mo Owmosiorum) HCHONB3YyeTCs IMepedyeHb
(komudukaTop) MpoBEpIEMBIX TPEOOBAHHUM K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbI CPEHETO 00111ero 00pa30BaHUs
1 DJIEMEHTOB COJIEPKaHUSI.

[IpoBepsiembie Ha EI'D mo Guonoruu TpeboBaHus
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHON MTPOrpaMMBI

cpenHero odmiero oopa3oBaHus

Kon [IpoBepsiemMbie TpeOOBaHUS K PEAMETHBIM Pe3yJbTaTaM OCBOCHHsI OCHOBHOW 00pa30BaTelIbHON MPOTPaMMBbI CPETHETO OOIIETO
IPOBEPSIEMO oOpazoBaHus
ro
TpeOoBaHUs
1 ChopmupoBaHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOM

€CTeCTBEHHOHAYYHOU KapTUHBI MHpPA, B IO3HAHUU 3aKOHOB TPUPOJIbI U PEIICHUH )KU3HEHHO BKHBIX COIUAILHO-ITUYCCKHX,
HKOHOMHUYECKHUX, SKOJOTHUYECKUX MPOOIIeM YeTIOBEUECTBA, a TAK)KE B PEIICHUHU BOIIPOCOB PAIIMOHAIBHOTO MPUPOIOTIOIH30BAHMS,
B (popMHpOBaHUH IIEHHOCTHOTO OTHOIICHHUS K MIPUPOJE, OOLIECTBY, UETOBEKY; O BKIIa/I€ POCCUNCKUX U 3apyOeKHBIX YICHBIX -
OMOJIOTOB B pa3BUTHE OMOJOTUHU

132




Brnanenue cuctemoii 3HaHHI 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHHUS, UCIIOJIBE3YEMBIX B OMOJIOTMYECKUX HCCIIC0BAHUSIX
KUBBIX OOBEKTOB M SKOCUCTEM (OTHCAHKE, U3MEPECHHE, TPOBEICHIE HAOIIOACHNH); CIOCOOAMHU BBISBICHHS H OTICHKU
AQHTPOTIOTEHHBIX U3MEHEHUH B MPUPO/IE.

YMeHue BbIIBUraTh TUIIOTE3B, IPOBEPSITH UX IKCIIEPUMEHTAILHBIMU CPEACTBaMHU, (pOpMyNIUpys Leib UCCIEA0BAHNUS,
AQHAJIM3UPOBATH ITOJIYYECHHBIC PE3YNIbTAThI U JI€1aTh BBIBOIBI.

BrisBiienne 3aBUCUMOCTH MCKAY UCCICAYEMBIMU BCJIMYMHAMU, 00BICHECHHE MOJIYYCHHBIX PE3YJIbTATOB U q)OpMYJ'II/IPOBaHI/Ie
BBIBOJIOB C MCITOJIb30BAHUEM HAYYHBIX HOHSITI/II71, T€0pHI>'I 1 3aKOHOB

YMeHue BiaieTh CUCTEMON OMOJIOTHUECKUX 3HAHUHM, KOTOpast BKIIOYAET: OCHOBOIIOJIAraloIne OU0I0rHIecKue TEPMUHBI 1
MOHATUS (KU3Hb, KJIETKA, TKaHb, OPTaH, OpraHu3M, BHJI, TOMYJISAIUA, SKOCUCTEMa, OMOTIeHO03, Orocdepa; MeTabom3M, TOMEOCTa3,
KJIETOYHBI IMMYHUTET, OMOCUHTE3 OeiKa, OMOTIOIMMEDHI, AUCKPETHOCTh, CAMOPETYIISIIINS, CAMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, N3MEHYUBOCTD, YHEPTO3aBUCHMOCTE, POCT U Pa3BUTHE);

Oounosornueckue Teopun: kierouHas Teopus T. [IIBanna, M. llnetinena, P. BupxoBa; KJI0OHaTbHO-CENEKTUBHOTO UMMYyHHUTETA [1.
Opnux, U.1. MeuHnnkoBa, XpoMOCOMHasi Teopusl HaciaeACTBeHHOCTH T. Moprana, 3akoH 3apojsiinieBoro cxoacTtsa K. bapa,
sBoJIIOIIMOHHAs Teopus Y. JlapBuHa, CHHTETUYECKask TEOPpHUS SBOJIIOLIUM, TeOpus aHTpornorenesa Y. lapBuna; Teopus
ouoreorneno3a B.H. CykaueBa; yuenue H.M. BaBuioBa o 1ieHTpax MHOrooOpas3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHH,
yuenue A.H. CeBepiioBa o myTsx ¥ HampaBJIeHUAX 3BoJIIOIHH, yaeHue B.W. Bepnanckoro - o 6uocdepe); 3akoHbI (€AMHOOOpa3us
IIOTOMKOB IIEPBOTO MTOKOJIEHUS, PACIIEIIJICHUS TPU3HAKOB, HE3aBUCUMOI'O HACIEA0BaHUs MPU3HAKOB ['. MeHnens; clemieHHoro
HacJeA0BaHUs IPU3HAKOB U HapYILIEHMs cUeIuieHus TeHOB T. MopraHa; roMOJIOTHYECKUX PSII0OB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBunosa; renerudeckoro paHoBecus J[x. Xapau u B. BaitnOepra; 3apoapieBoro cxojactsa K. bapa;
OonoreHeTnueckuii 3akoH O. ['ekkens, @. Mrojiepa);

MPUHLUIBI (YUCTOTHI TaMET, KOMIJIEMEHTAPHOCTH);
npasuia (MuauMyMma FO. JIn6uxa, sK0J10rn4eckoil mupaMupl 4ucell, OMoMacchl U SHEPrum);

runotessl (koanepBatHoi A.W. Onapuna, nepsuunoro o6ynsoHa J[x. Xonaeiina, mukpochep C. okca, pudozuma T. Uek)
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YmMmenue peuiaThb MOUCKOBBLIC OHOJIOTHYECKHUE 3alavu; BbIABJIATH IPUIUHHO-CICACTBCHHBIC CBA3U MCXKY UCCICAYCMbIMU
OHOJIOTHUYECKUMHM O6’beKTaMI/I, nmponeccamMu 1 ABJICHUAMMU, NCIIATh BBIBOABI U IIPOTHO3bI HA OCHOBAHWHU TTOJIYYCHHBIX PC3YJIbTATOB;

COCTaBJIATH TCHOTUIIMYCCKHUEC CXCMbI CKPCIIUBAHUA 1JIS PA3HBIX TUIIOB HACJICAOBAHUA IIPU3HAKOB Y OPraHu3MoOB, COCTAaBJIATH
CXCEMBbI IIEPEHOCA BCHICCTB U QHCPIMH B SKOCHUCTCMAX (HGHI/I INUTaHus, IIUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U MEX/1y CTPOCHHUEM U (YHKIUSIMU: OPraHOUAOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu u
CHUCTEMaMM OPraHOB Y paCTEHHMH, )KUBOTHBIX U YEJIOBEKA; MEX Iy 3TalaMu 0OMeHa BEIIECTB; dTaaMH KJIETOYHOTO IUKIa U
YKU3HEHHBIX IIUKJIOB OPTaHU3MOB; ATallaMHU SMOPUOHAJIBHOTO Pa3BUTHSI; TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U (paKkTOpaMu
Cpelibl 0OMTaHHUS; TPOLIECCAMU 3BOJIIOLUY; ABIKYILIMMHU CUJIAMH aHTPOIIOTe€HEe3a; KOMIIOHEHTaMHU Pa3JInYHbIX 3KOCHCTEM U
MPUCTIOCOOIECHUSAMH K HUM OPraHU3MOB

Vmenune BBIICTIATE CYIICCTBCHHBIC ITPU3HAKU

CTPOCHUS BUPYCOB, KJIIETOK MMPOKAPHOT M AYKAPHOT; OAHOKICTOYHBIX H MHOTOKJICTOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B,
AKOCHCTEM M OMOC(EPHI; CTPOCHUS OPTAaHOB M CHCTEM OPTraHOB PACTEHHA, )KUBOTHBIX, YEJIOBEKA; MPOILIECCOB
KHU3HEIEATSIFHOCTH, MPOTEKAIOIINX B OPTaHU3MaX PACTCHHIA, )KHBOTHBIX U YEIOBEKa; OMOJIOTHIECKUX MTPOIECCOB: OOMEHA
BemecTB (MeTaboam3M), HHGOPMAITUH U TIPEBPALICHUST SHEPTHH, OpPOKEHHUS, aBTOTPOPHOTO U FeTEPOTPOPHOTO TUIIOB MUTAHUS,
(doTocHHTE3a M XeMOCHHTE3a, MUT03a, Mel03a, TaMeTOreHe3a, IMOPHUOTeHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKCHUS,
WH/IMBHIyAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T'€HOB, TETEPO3HUCa; IEHCTBUN UCKYCCTBEHHOTO 0TOOPA,
CTaOMIIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIEIO €CTECTBEHHOTO 0TOOPA; aJUIOTIATPHYECKOTO U CHMITATPUIECKOTO
BHUJI000pa30BaHus; BIUSHUS JIBIKYIIUX CHJI SBOJIIOLUU HAa TEHO(MOH]I MOMYJISAIIUH; IPUCTIOCOOICHHOCTH OPTraHU3MOB K Cpelie
oOuTaHMs, YePEIOBAHMUS HAIIPABJICHUI YBOJIIOIIUH; KPYrOBOPOTA BEHIECTB U MIOTOKA SHEPTUU B IKOCHUCTEMAX

C(l)OpMI/IpOBaHHOCTB YMCHUSA BBIACIIATH CYIICCTBCHHBIC ITPU3HAKHW BUPYCOB, KJIICTOK IIPOKAPUOT U 3YKAPHUOT; OAHOKJICTOUYHLIX U
MHOTOKJICTOYHBIX OPIraHn3MOB, BUIIOB, 6I/IOI‘eOI_IeH030B " 3KOCHUCTEM, 0COOEHHOCTH mponeccoB obOMeHa BCIICCTB U MIPEBPAICHUA
OHEPTHUU B KIICTKC, (I)OTOCI/IHTCBEI, IJIACTUYICCKOTO U SHEPTCTUICCKOTO O6M€Ha, XEMOCHHTE3a, MUTO34, Me17103a, OIINIOAOTBOPCHUH,
Pa3sBUTUA U PASMHOKCHHUSA, UHAUBUAYAJIBHOTO Pa3BUTHUS OPraHU3Ma (OHTOI‘CHGSa), 60pB6BI 34 CyHICCTBOBAaHUEC, CCTCCTBCHHOI'O
0T6opa, BI/I,Z[OO6paBOBaHI/IH, HpI/ICl'IOCO6J'IeHHOCTI/I OpTaHnU3MOB K CPEIC O6I/ITaHI/I$[, BJIHWAHHUA KOMIIOHCHTOB 3KOCHUCTEM,
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AQHTPOTIOTEHHBIX M3MEHEHUI B 3KOCHUCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTA BEUIECTB ¥ MPEBPAILICHUS YHEPTHH B Onocdepe

8 YMeHMe UCTob30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY IS JI0KAa3aTEIbCTBA
POJACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIIT; B3AUMOCBSI3H OPTraHU3MOB U Cpe/ibl OOUTaHUS;, €IMHCTBA YETIOBEUECKUX
pac; HeoOX0MMOCTH 37J0POBOT0 00pa3a )KU3HU, COXPAHCHUS pa3HOOOpa3us BUIOB U SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHUS
MIPUPOJIBI M YETIOBEYECTBA

9 YMeHHne KpUTHYECKH OIICHUBATh MH(POPMAII0 OUOTOTHYECKOTO COACPKAHUS;, UHTEPIIPETUPOBATH STUUECKHUE ACTICKTHI
COBPEMEHHBIX UCCEAOBAHUIN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHUH; pacCMaTPUBATh TJI00ATbHBIE IKOJIOTHYECKUE TTPOOIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HIIUIO

[Tepeuennb r1eMEHTOB cozepKanus, mpoBepsieMbix Ha EI'D
1o OuoJsiorun
Kon [IpoBepsieMblil 37IEMEHT COJIEPKAHUS
1 buonorus xak Hayka. JKuBble CUCTEMBI U UX U3yYEHUE
11 CoBpemeHHast OMOJIOTHS - KOMIUIEKCHas Hayka. bronorndeckue Hayku U u3ydaemble MU IpoOieMbl. OyHIaMEeHTaIbHBIE,

MPUKIIAAHBIC U IIOUCKOBBIC HAYYHBIC UCCIICAOBAHUS B OHOJIOTHH.

3HayeHue O1uosIoruu B GOPMUPOBAHNM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTuHbI Mupa. [Ipodeccun, cBsizaHHbIE €
Ouonorueil. 3HaueHHe OMOJIOTUU B MPAKTHUECKON AEATEIILHOCTH YeJI0BEKa: MEIUIIMHE, CEIbCKOM X035 CTBE, MPOMBIIIIEHHOCTH,
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OXpaHe IPUPObI

1.2

JKuBBIe cCTEeMBI KaK npeaMET U3y4YCHUA ouostorun. CBOMCTBA JKUBBIX CUCTEM: CANHCTBO XUMHUUYCCKOT'O COCTaBa, TUCKPETHOCTDH
" OCJIOCTHOCTD, CIIOKHOCTD U YHHOPAAOYCHHOCTD CTPYKTYPhbI, OTKPBITOCTh, CaMOOpraHmu3anus, CaMOBOCIIPOU3BCACHHC,
pPasapakKuMoCTb, UISMCHYUBOCTD, POCT U Pa3BUTHC.

YPpOBHM OpraHU3alNH JKUBBIX CUCTEM: MOJICKYJIAPHBIN, KJI€TOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, NOMYISIHOHHO-BUIOBOH,
9KOCHUCTEMHBIN (OMOreorieHoTUUeCK i), OnochepHsiid. [Iporieccrl, MpoucXoasaIINe B )KUBBIX cucTeMax. OCHOBHBIC IPU3HAKU
*uBOro. JKu3up kak ¢popma CylecTBOBaHUS MaTepUU

1.3

Mertopl Ononornyeckoit Hayku. HaOmroneHue, naMepeHue, SKCIepuMeHT, cucTeMaTu3alus, MeraaHanus. [lonstue o 3aBucuMoit
1 He3aBucHUMOU nepemeHHo!. IlimannpoBanune sxcriepuMenTa. [loctaHoBka u npoBepka runore3. Hynesas runoresa. [lonsarne
BBIOOPKH U €€ JOCTOBEPHOCTh. Pazbpoc B Onosiornyeckux JaHHbIX. OLieHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB.
IIprunHBI HCKa)KEHUA PE3YIBTATOB dKCIIEPUMEHTA. [I0HATHE CTaTHCTUYECKOTO TECTA

KiteTka xak Onosiormueckasi cucremMa

2.1

Kietka - cTpykTypHO-(DYHKIIMOHAIBHAS €IMHUIIA )KUBOTO. MicTopust oTKpbITHs KieTku. PaboTer P. I'yka, A. JleBenryka.
Kinerounas teopust (T. llIBann, M. [llnetinen, P. BupxoB). OcHOBHBIE MOJIOKEHHUSI COBPEMEHHOM KJIIETOYHOU TEOPHHU.

MeTo1bl MOJIEKYIISIPHOM U KIETOYHON OMOJIOTHH: MUKPOCKOTMHS, XpoMaTorpadusi, 31ekTpodopes, METOI MEUEHbIX aTOMOB,
muddepeHnraibHoe HeHTPUPYrupoBaHue, KyIbTHBUPOBAHUE KIETOK

2.2

XHUMHYECKHUM COCTaB KJIETKH. MaKpo-, MHKPO- U YIBTPAMHUKPOIJICMCHTHI. Bona u ee POJIb KaK paCTBOPUTEII, pearcHra, y4acTuc
B CTPYKTYPUPOBAHUU KIICTKH, TCIVIOPCTYIIALUH. MI/IHepaHBHLIC BCIICCTBA KIICTKH, UX ouojornyeckas POJIb. Ponb xaTMOHOB U
AHHMOHOB B KIJICTKC.

buonornyeckue nomiMepsl. benku. AMUHOKUCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBOi Mosiekybl. [lepBuuHast cTpykTypa
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Oenka, menTHIHAs CBsI3b. BropuuHas, TpeTuyHasi, 4eTBEpTUYHAs CTPYKTYphl. [lenarypauus. CBoiicta 6enkoB. Knaccudukarus
6enxoB. buonornyeckue GyHKINU OEIKOB.

VYrneBoasl. MoHOcaxapubl, qucaxapu/ibl, OJIMrocaxapuabl U nojaucaxapupl. OOMmIMiA M1aH CTPOEHUS U (PU3UKO-XUMUYECKUE
CBOMCTBa YIiIeBOI0B. broornueckue (GyHKIIMH YTIIEBOIOB.

Jlunuaet. I'mapodunsHo-ruapodoOHbIe cBoMcTBa. Knaccudukanus aununos. Tpurnunepuisl, Gochoaunuabl, BOCKH, CTEPOUIbL.
buonorunueckue @pynkuu munuaos. OOmHMe cBONCTBAa OMOIOTMUYECKUX MEMOpaH - TEKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. IHK 1 PHK. Ctpoenue nykinenHoBbsix kucioT. Hykneotuast. [Tpunuun kommiemMentapaoctu. [IpaBuio
Yapradda. Ctpykrypa JIHK - aBoitnas cupanb. Mectonaxoxaenue u ouonorndeckue Gyaknuu JJHK. Buner PHK. Oyakimm
PHK B knerke.

Crpoenue mosiekynsl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonorndeckue pyaknuu ATD. BoccranoBieHHbIE
nepeHocurkH, ux Gynkmnuu B kietke. Cekpenuponanue JJHK.

CtpykTypHas Ouojorus: OMOXUMUYECKHE U OMO(PU3NIECKHIE UCCIICTOBAHNUS COCTAaBA U MPOCTPAHCTBEHHON CTPYKTYPBI
OMOMOJIEKYIT

2.3

Tunsl KIETOK: 3yKapuoTHUecKas ¥ npokapuotuieckas. CTpyKTypHO-(QyHKIIMOHAIbHbIE 00pa30BaHUS KICTKH.

Ctpoenune nmpokapuoTudeckoi kieTku. Kinerounas crenka Oakrepuid u apxeir. OCOOEHHOCTH CTPOEHUS TeTepoTPOPHON 1
aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTO U poJib MPOKApHOT B OHOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE dyKapuoTHuecKoi kinetku. [Inmazmatuueckas memOpana (ruiazmanemma). CTpykTypa
IIa3MaTHIeCcKOi MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTHUECKy0 MeMOpaHy: maccuBHbIN (auddy3us, o0aerdyeHHas
g dy3us), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynponuniaemocts MmeMOpanbl. Pabota HaTpuii-
KaJTMeBOT0 Hacoca. DHAOIUTO3: MHHOIUTO3, (haronuto3. Jk3ouuto3. Kinerounas crenka. CTpykTypa u pyHKIIUH KIETOYHOU
CTCHKH pacTeHUH, rpu0oB.
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Huronnazma. uto3oas. Llurockener. [IBmxenne nuronnazMel. Opranouas! KieTkd. OqHoMeMOpaHHbIE OPraHOM bl KIIETKU:
suomnazmatrueckas cets (O11C), anmapar ["osbpku, TH30COMBI, HX CTpOeHHE U GYHKIMH. B3anMOCBsA3b 0THOMEMOpaHHBIX
opraHouioB kietku. CTpoeHue rpany/IsipHOro petukyinyMma. CuHTe3 pacTBOPpUMBIX 0eaKk0oB. CHHTE3 KIETOYHBIX MEMOpPaH.
I'magxuit (arpa”ynsspHbIi) SHAOIUIa3MaTHUECKUN peTUKyinyM. CekpeTopHas (yHKIMs annapaTa ['onbmpku. TpaHcopT BELIECTB B
KJIeTKe. Bakyosn pacturenpHbIX KieTok. Kiterounsiii cok. Typrop.

HOHyaBTOHOMHBIC OpraHOMABI KJICTKHU: MUTOXOHAPUH, ITJTACTU/IBI.

Crpoenue u GyHKIIMM MUTOXOHAPUH U miacTul. [lepBuuHble, BTOPUYHBIE U CIIOKHBIE IIIACTHIBI (POTOCUHTE3UPYIOIINX
3yKapuoT. XJIOPOIUIACThI, XPOMOILIACTHI, JISMKOIIJIACTHI BHICIINX PACTEHUM.

HememOpanubie opranou bl kinetku CTpoeHue U GyHKIIMM HEMEMOPaHHbBIX OpraHoUJI0B KieTku. Pubocombl. MukpoduiaMeHThI.
Mpieunsie kaeTkd. MukpoTtpyOouku. Kierounsiif nentp. CTpoeHue 1 ABMKEHUE KTYTUKOB U pecHUYeK. MUKpOTpyOOUuKH
OUTOIUIa3Mbl. L{eHTpHOIIb.

SAnpo. O6omouka sijpa, XpOMATHH, KaprUOTIIa3Ma, SAPBIIITKHA, UX CTpOeHHE U (YHKIIUU. S AepHbIN OCIIKOBBIM MaTpPUKC.
[IpocTpaHcTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTepGa3HOM siape. benku XpoMaTtuHa - TUCTOHBIL.

Kinerounsie BrmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapuOT (PaCTUTEILHOM, J)KUBOTHOU, TPUOHOH)

2.4

AcCCUMWIALNS U TUCCUMWISALIUSA - IB€ CTOPOHBI MeTaboin3Ma. Tumnsl 0OMeHa BelecTB: aBTOTPO(MHBIN U reTepoTpO(HBIN.
VYyactue kuciaopoia B 0OOMEHHBIX Ipolieccax. JHepreTuieckoe odbecneuenue kietku: npespamnienrue AT B 0OMeHHBIX
npoueccax. @epMeHTATUBHBIN XapakTep peakluid KIeTOUHOTo MeTadonu3Ma. DepMeHThl, UX CTPOCHHUE, CBOWCTBA U MEXaHU3M
neiictBusi. Kogepmentsl. OTinnuns GepMEHTOB OT HEOPraHUYECKUX KaTaanu3aTopoB. benku-akTuBaTopsl U O€IKU-UHTUOUTOPBIL.
3aBUCHUMOCTH CKOPOCTH (PEpMEHTATHUBHBIX PEAKLUN OT pa3INYHbIX (PaKTOPOB.

[lepBUuHBIN CHHTE3 OpraHUYECKUX BenlecTB B kKietke. @oTocuntes. Pois ximoporuiactoB B nporiecce potocunresa. CBeToBas U
TeMHOBas (a3bl. [IpoaykTHBHOCTH poTOCUHTE3a. BinsiHue pa3nuuHbiX (pakToOpoB Ha CKOPOCTh (POTOCHHTE3a. SHAUCHHE
¢dboTocuHTE3A.

XemocuHTe3. PazHooOpasue opraHn3MOB-XeMOCUHTETUKOB: HUTPUDUIUPYIOIINE OaKTepHH, kKelle300aKkTepuu, cepoOakTepuu,
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BOJIOPO/IHBIE OaKTepuU. 3HAYCHNUE XEMOCHHTE3A.

Ana’poOHBIE opraHu3Mbl. Buisl Oposkerus. [TpoaykTel OpoKeHUS U MX UCTIOJIb30BAHUE YEIIOBEKOM. AHA’POOHbIE
MHUKPOOPIaHU3Mbl KaK 00bEKTbl OMOTEXHOJIOTUH U BO30YAUTENN O0JIe3HEN.

AnpoOHBIE OpraHu3MBbL. JTanbl SHEpreTHdeckoro oomena. [loarotroButensHbli dTar. [Mkonn3 - 0ECKUCIOPOIHOE PACHICTIIICHNE
TJIFOKO3BI.

buonoruueckoe okucieHne, Win KJIeTOYHOE AblXxaHue. Pojib MUTOXOHIpHI B Mpolieccax OMOJIOTHYECKOTO OKUCIICHHUS.
Huxmnuaeckue peakiuu. OkucnurensHoe dpochopunupoanue. [IpernmyrectBa as3poOHOTo Myt 0OMEHa BEIIECTB MEPeT
aHa’poOHbIM. D (HEKTUBHOCTH IHEPIETUUECKOTO OOMEHA

2.5

Peakuuu matpuunHoro cunresa. [IpuHIMI KOMITJIEMEHTApHOCTH B PEAKIMAX MaTPUUHOTO CUHTE3a. Peann3anus HacaeaCTBEHHON
nHpopmanuu. ['eneTnyeckuii kon, ero ceoiictBa. Tpanckpunuus - maTpuunblii cunTe3 PHK. [Tpunnune! Tpanckpunumu:
KOMILJIEMEHTapHOCTh, aHTUIAPAIIIETLHOCTh, ACHMMETPUYHOCTh. TpaHcisius u ee 3tanbl. Ydactue TpancnoptHeix PHK B
onocuHTe3e Oenka. YcnoBus ouocunresa 6enka. Konupopanue amuHokuciaoT. Poibs pubocom B OnocuHTe3e Oenka.

Opranu3anus reHoMa y TpoKapuoT U YKapHroT. Perynsmust akTMHBHOCTH T'eHOB y TTpokapHoT. ['unoresa onepona (P. XKakoo, XK.
Mamno). Perymsiiust 0OMEHHBIX MTPOIIECCOB B KieTke. KiteTouHbIl roMeocTas.

Bupycsl - HekieTouHbIe (POPMBI KU3HU U 0OJIUTaTHBIC NTapa3uThl. CTPOSHHE MPOCTHIX M CJIOXKHBIX BUPYCOB, PETPOBUPYCOB,
OakTepuodaros.

BupycHrbie 3a60neBanus yenoBeka, ;kuBoTHbIX, pacrenuit. CIINJI, COVID-19, counansHble 1 MEAUIIUHCKHE MTPOOIEMBI

2.6

Knetounsiii nuki, ero nepuosl u peryasius. Matepdasa u Muto3. OcoOeHHOCTH MPOIECCOB, TPOTEKAIOIINX B HHTEpdase.
[ToaroToBka KIETKH K JieeHU0. [IpecuHTeTHYECKHI (TOCTMUTOTHYESCKHIA), CHHTETHUECKHH U TIOCTCHHTETHYCSCKHH
(mMpeMUTOTUYECKUI) TIepUOabI HHTEP(a3bI.

Martpuunsiii cunte3 JJHK-pennukanus. [Ipuanuns! perunkannn JITHK: koMIieMeHTapHOCTD, OJIYKOHCEPBATUBHBIN CUHTES,
anTUnapamuienbHocTs. Mexanusm permmukannn JTHK. Xpomocomsl. Ctpoenune xpomocoM. Temomepsl u Tenomepasa.
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XpOoMOCOMHBIN HAOOP KIIETKHU - KApUOTHI. [[UIIIONIHBIN U ralIONIHBIH HA0OPEI XpPOMOCOM. | OMOJIOTUYHBIE XPOMOCOMBEI.
ITonoBbIE XPOMOCOMBL.

Henenne knetku - Muto3. CTagiuu MUTO3a U MIPOUCXOAAIINE B HUX Mpoliecchl. Tumnbl Muto3a. KaprokuHes u IUTOKHHES.
buonoruueckoe 3HaueHNE MUTO3a. Perynsiius MUTOTHYECKOTO IIMKIIA KiIeTKH. [IporpaMMupyemas kiieTouHasi THOETb - aromnTo3.

CDYHKIII/IOHHJ'IBHafl I'€HOMHKa

Opranusm Kak OMoIoruyeckas cuctema

3.1

O)IHOKJ'IGTO'—IHI)IG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OPIraHN3Mbl © MHOT'OTKAHCBBIC OPraHU3MBbI.

®opMbI pa3MHOXKEHHSI OPIraHU3MOB: Oecrooe (BKIII0Yas BEreTaTUBHOE) U M0JI0BOE. BHibl 6€CroIoro pa3sMHOXKEHUS:
MMOYKOBaHUE, CHOPYJISAIMS, pparMeHTalNsl, KITIOHUPOBAHHE.

[TosoBoe pasmuoxenue. [lonoBeie KieTkH, niu rametsl. Melo3. Cranuu menosa. [loBegenne xpomocom B Meiio3e.
Kpoccunrosep. brosorndeckuii cMbIC MeH03a U MOJIOBOTO Mpoliecca. Melo3 1 ero MecTo B )KM3HEHHOM IIMKJIE OPTraHu3MOB.

[IpenzaponpieBoe pazutue. ['ameTorenes y ;kuBoTHBIX. [lostoBbIe sxene3sl. OOpa3oBaHre U PA3BUTHE MOJIOBBIX KIETOK.
Crniepmarorenes u oorenes. CTpoeHue MoJIOBBIX KIeTOK. OIIog0TBOpEeHNHE U IMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CHIOCOObI
OTIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [laprenorenes.

WnnuBuayanbHoe pa3BuTHE Opranu3MoB (oHToreHes). Crtaauu sMOpuoreHesa UBOTHBIX (Ha mpuMepe JAryikH). Ipobnenue.
Tunst gpobnenus. OCOOeHHOCTH IPOOICHHS MICKOTTUTAIONIUX. 3apOAbIIIeBbIe JIUCTKH (TacTpYIsIus). 3akiaJKa OpraHoB U
TKaHEe! U3 3apOJIbIIIEBHIX JUCTKOB. B3auMHOe BIUsSHUE YacTell pa3BUBAIOLIETOCS 3apobliia (AMOpHOHAIbHAS UHAYKIHUS).
3akiiajKa riaHa CTpOeHUs )KUBOTHOTO KaK pe3ysbTaT HepapXUUeCKUX B3aUMOJIeHCTBUIl reHoB. BinusHue Ha sMOpHOHaNbHOE
pa3BHUTHE Pa3IMUHBIX (AKTOPOB OKpYyKarolei cpenbl. PocT u pazButue x«uBoTHBIX. [locTamOpuonansHeiil nepuo. [psamoe u
HemnpsiMoe pa3BuTue. Pazsutue ¢ MmeraMopdo3oM y O6eCrio3BOHOUYHBIX U TO3BOHOYHBIX JKUBOTHBIX. bronornueckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO Pa3BUTHS, UX PaCIpOCTpaHEHUE B MpUpoe. THUMbl pocTa KUBOTHBIX. PAKTOPHI PETYISIIMU POCTa
KUBOTHBIX U yenoBeka. CTaauu mocTaMOPHOHAIBHOTO Pa3BUTHUS Y )KMBOTHBIX U UeloBeka. [leprnoipl OHTOreHe3a YeIoBeKa.
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PasmHuosxenue u passurue pactenuil. ['lamerodur u copodur. Meiio3 B )KU3HEHHOM IHKIIE pacTeHuil. OOpa3oBaHue CHOp B
npoiiecce Meitosza. ['amerorenes y pactenuid. OmmioJ0TBOPEHUE U PA3BUTUE PACTUTEIIbHBIX OpraHu3MoB. [[BoitHoe
OIUIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHU. MeXaHn3Mbl PETY/ISUU OHTOT€HE3a Y PaCTEeHUN U
KHUBOTHBIX

3.2

Hcropust cTaHOBICHUS U pa3BUTHS T€HETUKH Kak HayKd. OCHOBHBIC TEHETUYECKUE TTOHATHUS U CUMBOJIBL. [ OMOJIOTHYHBIE
XPOMOCOMBI, AJJIETIbHBIE TE€HBI, AIbTEPHATUBHBIE IPU3HAKN, TOMUHAHTHBIN U PELECCUBHBIN MTPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA,
yucTas IUHUS, THOPUIBI, TeHOTUII, (PeHOTUI. OCHOBHBIE METO/IbI TEHETHKHU: THOPUIOJIOTUIECKUH, ITUTOJIOTHUYECKHH,
MOJIEKYJISPHO-T€HETUYECKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBpiii 3axkoH MeHaens - 3aK0H eTMHO00pa3usi THOPUIOB MepBoro nokojeHus. [Ipasumo
JOMHHUpOBaHUs. BTopoii 3akon MeHens - 3aKoH pacileruieHus Mpu3HakoB. L{uTonorudyeckrie 0CHOBbI MOHOTHOPHIHOTO
cKkpemuBanus. ['MnmoTe3a 4MCTOTH TaMeT.

AHnanuzupyroiee ckpenppanue. [[poMexxyTouHbI XapakTep HaciaenoBaHus. Pacuienienre npu3HakoB Py HETOJITHOM
JOMHHHUPOBAHUH.

JlurnbpuaHoe ckpemmuBanue. Tpernii 3akoH MeHens - 3aKOH He3aBUCUMOTO HaclIeJOBaHUs MPU3HAKOB. [[uTomornueckue
OCHOBBI IUTHOPUTHOTO CKPEITUBAHMS.

CHCHJ’IGHHOG HacCJICA0BaHUC IIPHU3HAKOB. Pa6ote T. MopraHa. CHCHJ’ICHHO@ HacCJI€J0BaHUEC I'CHOB, HAPYIICHUEC CUCIIICHUA MCKIY
TéHaMu. XpOMOCOMHaH TEOPpH HACIICACTBCHHOCTH.

I'eneTuka momna. XpOMOCOMHLIfI MCXAaHH3M OIIPCACIICHUS I10JIa. AYTOCOMBI H IIOJIOBBIC XPOMOCOMEI. I'omorameTHBIN K
reTepOFaMeTHLIﬁ nou. I'enerndeckas CTPYKTYpa IMOJIOBBIX XpPOMOCOM. Hacnenosanue IMPHU3HAKOB, COCIICHHLIX C ITIOJIOM.
I'enoTun Kak 1enocTHas cucrema. HHGﬁOTpOHHH - MHOKCCTBCHHOC HeﬁCTBHe resa. MHOKECTBEHHBIHN aJlJICIIM3M.
BzauMoaelicTBue HeallJIeTbHBIX T€HOB. KOMHJ’ICMGHTapHOCTL. Onucras. HOJ'II/IMepI/ISI

3.4

BzauMopelicTBue reHoTHUIIA U CpCabl IIpu (l)OpMI/IpOBaHI/II/I (1)GHOTI/IH8.. N3MeHYHUBOCTh IMPU3HAKOB. KauecTBeHnbIc 1
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KOJIMYCCTBCHHBIC IIPU3HAKH. BI/II[BI HN3MCHYMBOCTHU: HCHACJICACTBCHHAA U HACIICACTBCHHAA.

MommdukanrnoHHas I3MEHYUBOCTB. Poik cpenbl B hopMupoBaniy Mo ubuKamOHHON n3MeHunBoCcTH. Hopma peakiiu
npu3Haka. Bapuanuonuelii psa u BapuanuonHas kpusas (B. Moranncen). CBoiicTBa MOAU(PUKATMOHHON N3MEHYUBOCTH.

T'enoTnnnueckast 13MeHINBOCTH. CBOMCTBA TEHOTUIINYECKON N3MEHYMBOCTH. BUIBI T€HOTHIINYECKON U3MEHUNBOCTH:
KOMOMHATHBHAs, MyTallMOHHAS.

KomMOuHnaTiBHas ©13MEHYMBOCTh. Meli03 1 OJI0BOM MPOLECC - OCHOBA KOMOMHATUBHON U3MEHUYUBOCTH. PO KOMOMHATUBHOM
WU3MEHYHMBOCTH B CO3/IaHMM F€HETUYECKOTO pa3HOOOpa3Hs B IpeieslaX OJHOTO BUJA.

MyranroHHas U3MEHYUBOCTb. BUbI MyTanuii: FeHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE U UHAYLIMPOBAHHBIE MYTallUH.
SAnepHble n nuTOIUIa3MaTHyeckue Mytanuu. CoMaTnyeckre U MojaoBble MyTanuu. IIpudrHbl BOSHUKHOBEHUST MYTALIMA.
MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAallMOHHOT'O MpoIiecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacnencTBeHHoM u3menunsoct (H.W. BaBuios). BHesaepHas n3MEHUYMBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuortum uenoBeka. MexayHapoiHas mporpaMMa UCCIe0BaHUs TeHOMa YelloBeka. MeTo bl N3y4eHHUs TeHETUKU YeI0OBeKa:
TreHeaTOTHYECKUN, OIM3HEIIOBbIHN, IATOTEHETUICCKUH, TTOMYIISIITMOHHO-CTAaTUCTHICCKUH, MOJICKYIIPHO-TEeHETUYECKHM.
CoBpeMEeHHOE OMpeIeTICHUE TeHOTUIA: TTOJTHOTEHOMHOE CEKBEHUPOBAHKUE, TCHOTUITUPOBAHUE, B TOM YKciie ¢ momoibio [TIP-
ananu3a. HacnenctBenHble 3a0oieBanms YeoBeka. [ eHHbIE B XpOMOCOMHBIE 00JIe3HU YelloBeKa. boyie3HU ¢ HaclieICTBEHHON
MPEAPACIIONIOKEHHOCThIO. 3HaYEHNE MEIUITMHCKON T€HETHUKY B MPEIOTBPAIICHUN U JICYCHUH TeHETUICCKUX 3200 IeBaHUI
yeaoBeka. CTBOJIOBBIE KICTKH

3.6

JloMecTUKalus U celeKuus. 3apoxkaAeHUe celeKuuu U fomectukanuu. Yuenue H.J. BaBuioBa o 1ieHTpax npoucxoxaeHus u
MHOT000pa3us KyJlIbTYpHBIX pacTeHui. Posb cenekuuu B co3qaHUN COPTOB PACTEHUH M OPOJ )KUBOTHBIX. COpT, HOpoAa,
ITaMM. 3aKOH TOMOJIOTHUECKUX PSIOB B HacseAcTBeHHON n3MeHunBocty H.M. BaBunoBa, ero 3HaueHue i CeIEKLIUMOHHOM
paboTHI.

MeToasl CeNeKIIMOHHOM pa6OTI:>I. MCKYCCTBCHHLIﬁ 0T60p2 MAacCOBBIN U HHI[HBHI[yaHBHLIfI. OTalebl KOM6I/IH8.LIHOHHOI>'I CCIICKIIUH.
HcneiTanue HpOHSBO,[[HTCJ'IGfI 110 IOTOMCTBY. OT60p [0 TCHOTHUITY C TIOMOIIBIO OLICHKU (beHOTI/IHa INOTOMCTBA U 0T60p 8 (Y)
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reHOTUILy ¢ momolIubto ananusa JJHK.

NckyccTBeHHBINM MyTareHe3 Kak METOJ CEJIEKIMOHHOM padoThl. PaquaniuoHHBIN U XMMUYECKUNA MyTareHe3 Kak HICTOYHUK
MYTalui y KyJIbTYPHBIX GOpM OopraHu3MOB. VICIIOIb30BaHHE TCHOMHOTO PEAAKTHPOBAHUS U METOJIOB pekoMOnHaHTHBIX JJHK
JUISI TIOJIyYEHHUS UICXOAHOTO MaTepHralla JUIsl CEJICKINH.

[Tonyuenue nonumionaos. Buyrpusunosas rudpuauzanus. bau3kopoacTBEHHOE CKpelUBaHue, NI HHOPUIMHT.
HeponcTtBenHoe ckpemyBanue, ik ayrOpuauHr. ['erepo3uc u ero npuuuHsl. Mcnosnp3oBaHue retepo3uca B CEIEKIUU.
Otnanennas rubpuauzanus. [Ipeogonenue 6ecryioanst MeXBUIOBBIX THOPUIOB. JIOCTHKEHMSI CENEKIIUN PACTEHUM U dKUBOTHBIX

3.7

OOBEeKThI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, - KIETOUHbIE U TKaHEBbIE KYJIbTYPbl, MUKPOOPTaHU3MBbI, HX XapaKTepUCTHUKA.
TpaguimonHas GMOTEXHOJOTUS: XIeOoneueHre, Noay4eHne KUCIOMOJIOYHBIX IPOAYKTOB, BUHOIene. MUKpoOnoIornyeckuit
cuHTe3. OOBEKTH MUKPOOHOIOTHYECKUX TeXHOIOTU. [Ipon3BoacTBo Oenka, aMUHOKHUCIIOT U BUTAMUHOB. VIcKyccTBEeHHOE
OIUIOJIOTBOPEHNE. PEKOHCTPYKIINSA SIMIEKIETOK U KJIOHUPOBAHKE JKUBOTHBIX. METO/ TpaHCIUIAaHTALUU sAJIEP KIETOK.

XpoMOCOMHasl ¥ TeHHass MH)KeHepHs. VICKyCCTBEHHBINM CHHTE3 TeHa U KOHCTpyupoBanue pekomOnuanTHeIX JIHK. Jloctmxkenus u
MEePCIIEKTUBBI XPOMOCOMHOM U T€HHOHN MHKeHepru. MeaulnHCKie OMOTEXHOJIOruu. Vcronb30BaHe CTBOIOBBIX KIETOK

Cucrema n MHOFOO6pa?>I/Ie OPraHu4cCKoOro Mmmupa

4.1

buonoruueckoe paSHoo6pa3I/Ie OPraHnu3mMoB. COBpeMeHHaﬂ CHUCTEMA OPraHU4€CKOIro Mupa. HpI/IHI_II/IHBI KJ'IaCCI/I(bI/IKaHI/II/I
OPraHnu3MoB. OCHOBHBIE CHCTEMaTHUYCCKHE I'pylIibl OPraHu3MoB.

OCOOCHHOCTH CTPOCHHS U )KH3HEACATEIHHOCTH OTHOKIECTOUYHBIX OPraHu3MoOB. baktepun, apxeu, OJHOKJICTOYHBIC TPUOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, Ipyrue NpoTuctsl. KonoHuanpHble opraHu3Msbl. J[BHKEHHE OJTHOKIETOYHBIX OPraHU3MOB:
ameb0ouIHOe, )KT'YyTUKOBOE, PECHUYHOE. 3allIUTa y OJHOKIECTOYHBIX OPraHU3MOB. Pa3ipa>kuMOCTh y OJTHOKJIETOUHBIX OPTraHU3MOB.
Takcucol
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4.2

MHoOrokieTouHble pacTeHus. B3anMoCBsA3b YacTeld MHOTOKJIETOYHOIO Opraiu3ma. TKaHu, Opralbl U CHCTEMbI OPraHOB
MHOTOKJIETOYHOTO opranu3Ma. Opranu3m Kak eauHoe 1enoe. Tkanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEH: 00pa30oBaTEeIbHAS,
MOKPOBHAs, IPOBOIAIIAS, OCHOBHAs, MexaHn4ueckasi. OCOOCHHOCTU CTPOCHHUS, PYHKIIUN U PACIIOJIOKEHHS TKaHEH B OpraHax
pacTeHui

4.3

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHUN. O yHKIMM OpraHoB U cucTeM opraHoB. Kapkac pacrenuii. /[BuwxeHue
MHOTOKJIETOYHBIX PACTEHUM: TPONIU3MBbI U HACTHUH. [lorIonienre Boabl, YIIIEKUCIIOTO ra3a U MUHEPAJIbHBIX BEIIECTB PACTCHUSIMHU.
Hpixanue pacrenuid. Auddy3us ra3oB uepes MoBEPXHOCTh KJIETKU. TpaHCOpTHBIE CUCTEMBI pacTeHul. Brijienenue y pacTeHui.
3ammTa y MHOTOKIJIETOUHBIX pacTennil. Kyrukyna. CpeacTBa nmacCMBHOM U XUMUYECKOH 3auThl. DUTOHITNIBI.

PaSHpa)KI/IMOCTI) " PEryisinvs y OpraHu3MoB. Pa?;)Ipa)KI/IMOCTB " pEryAnusa y MHOTOKJIICTOYHBIX paCTeHI/Ifl. PocrtoBrie BE€OICCTBA U
HUX 3HAYCHUC

4.5

MHorokIeToYHbIe )KUBOTHBIE. B3aMOCBSI3b yacTeil MHOTOKJIETOUYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB
MHOTOKJIETOYHOTO opranu3zMa. Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu )KMBOTHBIX M YelOBeKa. THUIIBI )KUBOTHBIX
TKaHEel: SnuTeNuanbHasl, COeIMHUTENbHAsL, MblllIedHast, HepBHas. OCOOEHHOCTH CTpOeHHUsI, (DYHKIIMI U pacHoJIOKEeHUs TKaHel B
OpraHax >KMBOTHBIX M YeJOBeKa

4.6

OpFaHBI U CUCTCMBI OPraHOB KMBOTHBbIX. (DYHKLII/II/I OpraHoB U CUCTEM OPraHOB. Onopa TEJIa OpraHu3MoOB. Ckenersl
OJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX JXMBOTHBIX. Hap}I)KHHﬁ u BHy’[‘peHHI/Iﬁ CKCJICT. CTpOCHI/Ie " TUIIBI COCAUHCHUA KOCTEH.

[[BI/I)KSHI/IC MHOTOKJIETOYHBIX KMBOTHBIX. IIuTanue )KMBOTHLIX. IIMTanne NO3BOHOYHBIX )KUBOTHBIX. I[bIXaHI/Ie JKUBOTHBIX.
Koxnoe JBbIXaHHC. )Ka6epHoe N JICTOYHOC ObIXaHHC.

[[BIXaHI/Ie ITI03BOHOYHBIX XMBOTHBIX. :‘)BOJ'IIOI_II/IOHHOC YCIOXKHCHUEC CTPOCHUS JICTKUX MO3BOHOYHBIX ) KUBOTHBIX. I[bIXaTeJIBHaH
cucTeMa 4ejJoBeka. MeXxaHu3M BEHTUIISLIUM JeTKUX Yy OTun 1 MJIICKOIIUTArOI N X. TpchnopT BCIICCTB Y OpraHU3MOB. TpchnopT
BCIICCTB Yy )KUBOTHBIX. KpOBeHOCHaH CHUCTEMA U €€ OpTaHbI. KpOBeHOCHaSI CHUCTEMA ITO3BOHOYHBIX )XUBOTHBIX. prrI/I
KpOBOO6paH_[eHI/I$I. 9BOJ'IIOI_II/IOHHLIG YCIOXKHCHUA CTPOCHUA KpOBeHOCHOﬁ CHCTEMBI NO3BOHOYHBIX )KMBOTHEIX. BeleneHue y
OpraHu3MoOB. Brigenenue Y )KUBOTHBIX. COKpaTI/ITeHLHLIe BAaKYOJIN. OpF AHbI BBIJICIICHHA. CBs13b TIOJIOCTH TENIA C KpOBCHOCHOfI u
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BBIJICIIUTENIBHOM CCTEMaMU. BbiieneHue y mo3BOHOYHBIX AKUBOTHBIX. 3alllMTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI 1 nx
IIPOU3BOIHBIE. Pa3pakuMOCTb U peryisnus y OpraHu3MoB. Pa3npaxuMocCTh y OJHOKIETOYHBIX OPraHu3MoOB. TakCuchl.
Pa3apakuMocTh 1 peryisinus y MHOTOKJIETOYHBIX pacTeHUM. POCTOBBIE BelllecTBa U UX 3HAYEHUE.

HepBHas cucrema u pedreKTopHas peryisiiiis Y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas cicTeMa u ee OTAebl. DBOJTIOIHOHHOE
YCIIO)KHEHHE CTPOCHUS HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anropurMoB u iporpamm it 3GPEeKTUBHOM PYHKIIMOHAIIBHONW aHHOTAIIUU T€HOMOB, TPAHCKPUIITOMOB, TIPOTEOMOB,
MeTa00JIOMOB MUKPOOPTaHU3MOB, PACTCHH, )KUBOTHBIX U YEJIOBEKA

5 Opranusm 4yernoBeKa U ero 370pOBbe

5.1 Oprasbl ¥ CUCTEMBI OPraHoB YesoBeka. OT/enbl TOJIOBHOTO MO3Ta TIO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekTopHas myra.
besycnoBHbIe 1 ycnoBHBIE peduieKCchl. ['yMopanbHas peryasnus U d9HIOKPUHHAS CHCTeMa JKHBOTHBIX U ueoBeka. JKenesb
SHJIOKPUHHOM CUCTEMBI U KX TOPMOHBI. [[elicTBHE TOpPMOHOB. B3auMOCBSI3b HEPBHOW U HAOKPUHHOM cucTeM. | nnoranamo-
runodusapHas cucrema. Peduexc u peduiekropras nyra. bezycinoBHbIe U yCTIOBHBIE PEQIICKCHI

5.2 3amura opranu3ma ot 6osiesneid. IMMyHHas cucteMa yenoBeka. KieTouHbIi U TyMOpabHBIE HUMMYHUTET. BposKIeHHBIH,
MPUOOPETEHHBIN creuUUECKU IMMYHUTET. Teopus KIOHAIbHO-cenekTuBHOTO nMMmyHuTeTa (I1. Opiux, @.M. bepser, C.
Tonerasa). BocnanurensHble OTBETH OPraHU3MOB. PoJib BPOKIEHHOTO HIMMYHUTETA B PAa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

5.3 Kposenocnas cuctema u ee opranbl. Cep/iie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOpatenus. Pabota cepaua u ee
perynanus

5.4 Jpixanue yenoBeka. uddysus ra3oB uepes3 moBepXHOCTh KIETKU. JlpIxaTenapHas ciucTeMa yenoBeka. JprxarenbpHast

IIOBCPXHOCTD. PGFYHHHI/IH JAbIXaHHA. I[BIX&TGHBHLIC 00BEMBI
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5.5

[MumeBapurensHas cucreMa yenoBeka. OTenbl TUILEBAPUTENBHOIO TpakTa. IIuieBapuTenbHple xkene3sl. BHyTpunosoctHoe u
BHYTPHUKJIETOYHOE NUIIEBAPEHUE

5.6 [ToxpoBsl u ux npousBoaubsie. Opransl BeieneHus. [louku. Ctpoenue u pyHkroHUpoBaHue HeppoHa. OuibTpanus, CeKperus
1 00paTHOE BCAaChIBaHHE KaK MEXaHU3MBbI pabOTHI OpraHoB BeiaeneHus. OOpa3oBaHue MOYH y YeJIOBEKa

o.7 JIBukeHue yesnoBeka: MplieyHas cucreMa. CkeneTHble MBIIIIBI U uX padoTa. CTpoeHHe U TUIIBI COETUHEHUS KOCTEN

6 Teopus sBomorn. Pa3zsutre Xu3HU Ha 3emiie

6.1 OpomononHas Teopust Y. Jlapsuna. [Ipennoceuiku BO3HUKHOBEHHS AapBUHU3MA. JKU3Hb U HaydHas AestenbHocTh Y. [lapBrHa.
JIBmKymiye cuibl 3BoroK BUI0B 1o Y. JlapBuHY (BbICOKAast HHTEHCUBHOCTh Pa3MHOKEHHUS OpPraHU3MOB, HACJIEACTBEHHAsS
M3MEHYUBOCTh, 00pH0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).
Odopmnenue cuaTeTndeckoit Teopuu sBomroruu (CTD). HelirpanpHas Teopus sBomtonnn. COBpeMEHHAs YBOJIIOITHOHHAS
Ouosorus. 3Hau€HUE SBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2 [omynsanus kak >1eMeHTapHas einHuIa 3BoJirolul. COBpEMEHHBIE METO bl OLICHKH T'€HETHYECKOro pa3sHOOOpasusi U CTPYKTYPHI

nomyJsiuil. M3MeHeHne reHooHa MOy KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBJICHHUE. 3aKOH TeHETHYECKOTO PAaBHOBECHS
JIx. Xapnu, B. BaitnOepra.

DnemeHTapHbIe (PAKTOPHI (ABIKYILKE CUIIBI) 3BOMIONMH. MyTannoHHbIi mponecc. KomOuHaTiBHAsS n3MeHYHBOCTE. J[peiid renos
- ciy4aiiHble HeHAIpaBIIEHHbIE U3MEHEHUS YacTOT ajuienieil B monynsuusax. Dpdekt ocHoBarens. Murpanuu. M3onauus
MOMYJISIIHI: Teorpadudeckas (IPOCTPAHCTBEHHA), OMoIornuecKkas (pernpoyKTUBHA).

EctecTBeHHBII 0TOOD - HaNpaBIAOMUN (akTOp 3BOIOLUU. DOPMBI €CTECTBEHHOT0 0TOOpa: ABUKYIINUN, CTAOMIIN3UPYIOLIUH,
paspbiBatomuii (1u3pynTuBHsIif). [lonoBoit oT6op.
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[Ipucnoco6IeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOJIONUH. BO3ZHUKHOBEHNE MPUCTIOCOOJICHHH Y OpraHU3MOB.
Apomopdo3sl 1 uaroanantanuu. [Ipumeps! npucnocoOnenuit y opranuzMoB. OTHOCUTEIBHOCTD MPUCIIOCOOICHHOCTH
OpraHu3MOB.

Bupn, ero xpurepuu u ctpykrypa. Bunoo6pa3oBanue kak pe3ysibTaT MUKpPO3BOIIOLMH. M305s1us - KitoueBoil GpakTop
BH1000pa3oBanus. [Tyt u criocoObl BUI000pa3oBaHus: aIONMaTpruIecKkoe (reorpaduaeckoe), CHMIIATPHIECKOE
(axonoruyeckoe), "MraoBeHHoe" (MOJUIUIONAU3aIus, ruopuan3anus). JJInTenbHOCTh BOIIOLUOHHBIX TPOLIECCOB.

Mexanu3mbl popmupoBaHUs OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponpb 3BOMIOIIMOHHOM OMoJIOrHy B pa3pabOTKe HAyYHBIX METOJ0B COXpaHeHUs1 OMopazHooOpasus. MUKpO3BOIIOLUS U
KOSBOJTIOLMS Tapa3uTOB U UX X035€B. MexaHu3Mbl (OpMUPOBAHMS YCTOMYMBOCTH K aHTUOMOTUKAM U c1IocoObl 00pbOBI ¢ HEil

6.3

Merto bl u3ydeHust MakposBoitony. [laneonTonornueckre MeToapl H3ydeHus 3Bostonuu. Ilepexoausie GopMbl 1
(buIoreHeTHYEeCKHe psijibl OPraHU3MOB.

buoreorpaduueckue metoap! nzydenus 3poonuu. CpaBHeHne Gopsl U (hayHbl MATEPUKOB M OCTPOBOB. bruoreorpadudieckue
obnacty 3emun. BUabI-9HAEMUKHA W PEITUKTHI.

9M6pI/IOJ'IOl"I/I‘{eCKI/IC n CpaBHI/ITeJ'IBHO'MOp(l)OJ'IOI‘I/ILIeCKI/Ie MCTOABI U3YUCHUA 3BOJIFONH. I'eHeTHueckre MeXaHU3MBI BOJIIOINH
OHTOI'€HE3a U IIOABJICHHA 3BOJIIOIMOHHBIX HOBIIICCTB. I"'oMonornyHelie ¥ aHAJIOTHYHEIC OpraHbl. Py,I[I/IMeHTapHHe OpraHbl U
aTaBU3MBI. MOJ'IeKy.]'IﬂpHO-FeHeTI/I‘IeCKI/Ie, OHMOXUMHYECKHE U MaTEMATHYECKHE MCTOAbI U3YUCHUSA 3BOJIFOIMH. I'omonoruyneie
T'CHBI. COBpeMeHHHe MCTOBI IIOCTPOCHUSA (bHHOFeHeTI/ILIeCKI/IX JACPEBHEB. XpOMOCOMHBIC MyTalliu U 5BOJIIOLHA 'CHOMOB.

O61ue 3akoHOMepHOCTH (TTpaBuiia) 3Bostonuu. HeobpaTumocTs sBostoniny. AfantTuBHas paavanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJTIOIHI

6.4

HaquLIe THUIIOTE3bI MPOUCXOKACHUA KU3HU Ha 3emie. AGuoreHes u IMaHCIICpMHUHL. ﬂOHay‘IHBIe MMPEACTABJICHUSA O 3apOKACHUN
KHN3HH (eraL{I/IOHI/BM). I'unote3a mocToSSHHOTO CaMO3apOoKACHHUA ) KU3HU U €€ OIIPOBCPIKCHUC OIbITAMU @. PCI[I/I, JL.
CHaJ'IJ'IaHI.[aHI/I, JL. HaCTepa. Hponcxoxcz[eHHe KHN3HHU U aCTp06I/IOHOFI/IH.
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OcHoBHBbIE ATalbl HEOpraHudeckou 3Bostony. [lmanerapuas (reojsorudeckas) 3BoJIOLMS. XUMUYECKas 3BOJIIOLIUS.
AOHMOTeHHBIN CHHTE3 OPraHMYECKUX BeecTB U3 Heopranumdeckux. OnbitT C. Musutepa u I'. FOpu. O6pa3zoBanue noamMepoB U3
MmoHomepoB. KoanepBatHas runore3a A.M. Omapuna, runore3a nepsudydoro Oynsona [x. XomnaeitHa, renernyeckas rumnoresa [
Mennepa. Pu6osumsr (T. Yek) u runotesa "mupa PHK" V. I'mnbepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIICTKH.

Ucropus 3emuin u Mmetopl ee nu3ydeHus. Mickoraemple oprannyeckue octaTku. ['eoxponosorus u ee Mmetoapl. OTHOCUTENIbHAS U
a0COJIIOTHASI TEOXPOHOJIOTHS. ['e0XpoHOIOTHYecKast IIKaia: 30HbI, 3PbI, EPUOIBI, STIOXH.

HavanpHbie aTansl opraHnndeckoi 3Bosonnu. [losiBieHne 1 3BOIIONUS NEPBHIX KIETOK. DBOJIIOLNS MeTaboI13Ma.
Bo3nukHOBeHME nepBhIX 3kocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOTUIEHKH KaK aHaJIoT EPBBIX HAa 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaprOTEI M 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapruoT (CuMOHoOreHe3). DBOIIOIMOHHOE MTPOUCXOXKICHHE BUPYCOB. [IponcxoskeHrne MHOTOKIETOUYHBIX
OpraHn3MoB. Bo3HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl BOJIONNUH BICITUX pacTeHnid. OcHOBHBIE apoMopdo3bl pacTeHuid. Beixoa pactenuit Ha cymry. [losBieHue
CIIOPOBBIX pAaCTEHUM U 3aBOe€BaHME UMM cyld. CeMeHHbIe pacTeHus. [IpoucxoxaeHre BETKOBBIX paCTCHUH.

OcCHOBHBIE ATambI BOIIONNUN KUBOTHOTO MUpa. OCHOBHBIC apoMOp(d 036l )KUBOTHBIX. Benackas ¢gayna. KemOpuiickuii B3pbIB -
MOSIBJICHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpa0BbIe KUBOTHBIE. JKU3HB B BO/Ie. DBOIONHS MO3BOHOUYHBIX. [Iponcxoxnenue
amubwmii u pentunuit. [Iporcxoxaenue miekonutaomux 1 ntull. [lpunnun kimogeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U MO3BOHOUYHBIMH KUBOTHBIMU CYIIIH.

PazButHe xu3HM Ha 3emiie 10 3paM 1 NIEPHOJIaM: apXxel, MPOTEPO30H, MajIeo30i, Me3030#, KaitHO30i. O0IIas XapaKTePUCTHKA
KJIUMaTa ¥ reojiornyeckux mpoueccos. [losiBIeHNe U paciBeT XapaKTepHBIX OPraHU3MOB. YTIieoOpa3oBaHHE: €0 YCIOBUS U
BIIMSIHUE Ha Fa30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMHPAHUS - 9KOJIOTHYECKHE KPU3HUCHI MPOouioro. [IpuuuHel U CIeICTBUS MAaCCOBBIX BoIMUpaHuil. COBpeMEHHBII
9KOJIOTUYECKUI KPHU3HC, €r0 0COOEHHOCTH
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6.5

Pa3nens! u 3agaun anTponosoruu. Merozs! aHTponoaorui. CTaHOBJIEHHUE NPEACTABICHUM O IPOUCXOKIEHUHU YETI0BEKa.
CoBpeMeHHbIE HAYyYHbIE TEOPHUH.

Cx0/1CcTBO UenoBeKa ¢ KUBOTHBIMU. CHCTEMaTUUYECKOE TOJIOKEHUE YesloBeka. CBUIETEIHCTBA CXOICTBA YEJIOBEKA C KUBOTHBIMHU:
CpaBHUTEIHEHO-MOP(OIOTHUECKUE, SMOPHOIOTHYECKUE, (PH3U0ITIOT0-ONOXUMHIYECKHE, ToBeneHIecKue. OTIMYHS YelOBeKa OT
KUBOTHBIX. [IpAMOX0XKIEHUE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra M BTOPO CUTHAJIBHOU
CUCTEMBI.

JiBuxymue cuisbl ((hakTopbl) aHTPOIIOTreHe3a: Onojgornyeckue, conuanbabie. COOTHOLIEHHE OMOJIOTUYECKUX U COLUATbHBIX
(hakTOpOB B aHTPONOTEHE3E.

OcCHOBHBIE CTaJMHU AHTPONIOT€HE3a. ABCTPAIONIUTEKH - IBYHOTHE MPEAKH 0. UenoBeK yMelbli, IEpPBbIe N3TOTOBIEHUS
opyauii Tpyaa. UenmoBek mpsMOXO IS M IEPBBIN BBIXO/T JTFOZCH 3a mpeaenbl Adpuku. YemoBek reiaenpoeprckuii - 00mui
MIpeIoK HeaHAEePTAIbCKOTO YEJIOBEKA U YeJIOBeKa pa3yMHOTro. YenoBek HeaHAepTaIbCKUM KaK BUJ JIFOJEH X0JIOAHOTO KIMMaTa.
UYenoBek pa3yMHbIIl COBPEMEHHOTO TUIIA, IEHUCOBCKHUII YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamMu AQpUKH.

DBOJIIOIHS COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN OTOOP B MOMYISIITUAX YesT0oBeKa. MyTallMOHHBIN TPOIece U MOJIUMOPHHU3M.
[TonynanmoHHBIE BOJHBIL, Apeiid reHoB, Murpamus u "3¢dexT ocHoBaTest" B MOMYJSAMUSIX COBPEMEHHOTO YeI0OBEKa.

UYenoseueckue pacsl. [lonstue o pace. bonbine pacel: eBporneoniHas (eBpa3uiickas), aBcTpano-HerpouHast (3KBaTopuaibHas),
MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKasi). Bpems u myTu paccenenus 4enoBeka 1o riaHete. EAMHCTBO yenoBeueckux pac.
Hayunas HecocrosiTenbHOCTh pacusMa. [Iprucrnoco6ieHHOCTh YenoBeka K pa3HbIM YCIOBHIM OKpYKarolleil cpepl. BausHue
reorpaduueckoit cpepl u aApeiida reHoB Ha MOPQPOJIOTHIO U (PU3UOJIOTHIO YEIOBEKA

DKOCHCTEMBI B IMPpUCYyINIUC UM 3aKOHOMCEPHOCTHU

7.1

Paznensl u 3agaun SKOJIOTHU. CBsI3b DKOJIOTHH C APYruMHu HayKaMHu.

Mertoap! 3xosnoruu. IloneBbie HaOMIOAEHNSA. DKCIIEPUMEHTHI B 9KOJIOTUU: IPUPOIHBIE U TJabopaTopHble. MoienupoBaHue B
9KOJIOTUU. MOHUTOPHHT OKPY)KAIOLIEH CpeJibl: JOKaIbHbIN, PpETHOHANBHBINA U T100aIbHbBIN
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7.2

Okonornyeckue (HakTophl ¥ 3aKOHOMEPHOCTH UX JeiicTBus. Kimaccudukanus sxKosiorndeckux (GpakropoB: abHOTHYECKHE,
OouoTHueckue, anTpornoreHHsie. O0IKe 3aKOHOMEPHOCTH JIeHCTBHA SKoJIornueckux (aktopos. [IpaBuno muanmyma (K.
Hnpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOHMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue pakropbl. CBET Kak dKoIoTHuecKkuil (hakrop. JleiicTBre pa3HbIX yIACTKOB COJHEYHOTO CIIEKTPa HA OPraHU3MEI.
DKOJIOTUYECKHE TPYMIbl PACTEHUN U )KMBOTHBIX IO OTHOLIEHMIO K cBeTy. CUrHalibHas pojb cBeTa. POTONEprHoan3M.
Temnepatypa kak skosnorudeckuid paxrop. [leifictBue temreparypbl Ha opranusmMbl. [lofkuaoTepMHBIE U TOMOWOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Braxxnocts kak sxonorudeckuit paxrop. [IpucnocoOneHus pacteHuil K moaaep:kanuio BogHoro 6ananca. Knaccuduxarus
paCTeHI/Iﬁ 110 OTHOIIIEHHUIO K BOJEC. HpI/ICHOCO6J'IeHI/I${ JKMBOTHBIX K USMCHCHUIO BOJJHOTO pEXKHMaA.

Cpenpl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/1yIlIHAs, TOUYBEHHAs1, IITyOMHHAs! TOIOYBEHHAs, BHYTPHUOPTaHU3MEHHASL.
OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpesi 00uTaHusl opraHu3MoB. [IpucnocobieHust Oprann3MoB K )KU3HU B Pa3HBIX cpefax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE puTMbL. CyTOUYHbIE U TOAMYHBIE pUTMBL. [IprcrnocobieHHOCTh OpraHu3MOB K
CE30HHBIM U3MEHEHUSIM YCIOBHM JKU3HH.

Kuznennsie hopmbl opranu3moB. [TonsaTue o xu3zneHHo# hopme. XKuznenHnsle GopMbl paCTCHHI: AepEBbs, KYCTAPHUKH,
KYCTapHUYKH, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TpaBbl. JKU3HEHHbIE (OPMBI )KUBOTHBIX: TUAPOOUOHTHI, TEOOHOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue gaktopsl. Busibl OHOTHYECKUX B3aUMOICHCTBUIT: KOHKYPEHIIHS, XUIIIHUYECTBO, CHMONO3 U €ro (JOpMBI.
[Tapa3uTu3sMm, Koomneparus, MyTyaiu3M, KOMMEHCAIN3M (KBapTUPaHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue B3aumMoieicTBuUs
(Tommyeckue, popuueckue, hpadpudeckue). 3HaueHUE OUOTUUECKUX B3aUMOACUCTBUI Ui CYLIECTBOBAHHS OPraHU3MOB B cpejie
oburtanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUS

7.3

DKOJIOTHYeCKHEe XapakTepucTuku nonyssiuu. [lomynsaius kak Ouosorudeckas cucrema. Posib HEOJHOPOAHOCTHU Cpeibl,
¢u3nyeckux 6aprepoB U 0COOEHHOCTENW OUOIOTUU BUIOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPBI MOMYIIALNN.
OcHoOBHBIE NIOKA3aTENN MOMYJISLMN: YACIEHHOCTb, IJIOTHOCTh, BO3PACTHASI U MI0JIOBAsi CTPYKTYpPa, POKAAEMOCTb, IPUPOCT, TEMII

150




pocTa, CMEPTHOCTb, MUTPALIMSL.

DKoJioru4ecKasi CTpyKTypa nonyiasuu. OneHKa YuCIeHHOCTH NONMYSIUK. JJuHaMuKa NOMyJILUY U €€ PEryIsIusl.
buoTtnyeckuii noreHnuan nonyasuuu. MonenupoBanue TuHaMUKY nomnyisiund. Kpusble pocta YMCIEHHOCTH HOMYISIUH.
KpuBbie BbikuBaHus. Perynsius 4MCcIeHHOCTH MOMYIISILUI: poJib (PAaKTOPOB, 3aBUCSIINX U HE 3aBUCALINX OT IJIOTHOCTH.
DkoJiornueckue crpareruu BuaoB (- u K-crparerun).

[TonsiTHe 06 3konornueckoit Hulle Bujga. Mecrtooburanue. MHoromepHast MmoJelnpb skonoruueckoil aumu Jix. .M. Xarunncona.
Pasmepsl 3konornueckor Humy. IloTeHmansHas U peaau3oBaHHAs HULIY.

Bun xak cucrema nomymnsnuii. Apeasnsl BUAOB. Buibl U UX )KU3HEHHBIE CTPATETHU. 3aKOHOMEPHOCTH IMOBEICHUS] 1 MUTPAITUi
JKUBOTHBIX. bronornueckne nHBa3uu 4yXe€pOJHBIX BUIOB

7.4

Coob6mecTBa oprann3MoB. brorieHos u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu B OMOIIEHO3€e. DKOCHUCTEMA KaK OTKPBITas
cuctema (A.Jlx. Tencnu). @yHKIIMOHATBHBIC OJJOKA OPTaHU3MOB B SKOCHUCTEME: MTPOIYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBuu. Tpodudeckue 1ienu u ceTu. AOMOTHYECKHE OITOKH IKOCUCTEM. [10UBBI U MITBI B SKOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTHU B IKOCUCTEME.

OcCHOBHBIC TTIOKa3aTeIN IKOCUCTEMBI. briomacca u IMPOAYKIUAA. OKOJIOTHYCCKHE nmupaMuabl YUCCII, OoruoMacchl U SHEPruu.

HaHpaBHeHHBIe 3aKOHOMCEPHBIC CMCHBIL COO6H.[CCTB - CYKLIECCUMH. HCpBI/I‘lHBIe N BTOPHUYHBIC CYKIECCHUU U UX ITPUYUHBI.
AHTpOHOFGHHBIC BOS,Z[GfICTBPIS[ Ha CYyKIIECCHH. KnanmakcHoe COO6H.[CCTBO. BHOpa3Hoo6pa3He H IIOJIHOTA KPYroBOpOTa BECHICCTB -
OCHOBA YCTOIZHHBOCTH COO6H.[CCTB.

HpI/IpOI[HLIe OKOCHCTCMBI. AHTpOHOFGHHLIG OKOCHCTCMBI. AI‘pOBKOCI/ICTeMa. ArpoueHo3. Paznuuuns MCKAY aHTPOIIOTCHHBIMU 1
IpUPOAHBIMHU 3KOCUCTCMAaMMU.

YpboakocucreMbl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteM. ['oposckas duopa u payna. CuHaHTpoOIU3a1Ks TOPOACKON (hayHBI.
buonorudeckoe u x0341iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aMMOJICIICTBUN OPraHU3MOB B SKOCUCTEMAX.
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[TepeHocC 3HEPTUM U BEWIECTB MEXK/Y CMEXKHBIMHA 3KOCUCTEMaMHU. Y CTOWYUBOCTh OPraHU3MOB, MOIMYJISLIMI U SKOCUCTEM B
YCJIIOBUSIX €CTECTBEHHBIX U AHTPOIIOINEHHBIX BO3JICHCTBUI

7.5

Bbuocdepa - obmeruianerapaas 060109ka 3eMiy, IJ1e CyIISCTBYET WM CYIIeCTBOBaja ku3Hb. Yuenue B.M. Bepuajackoro o
o6uocdepe. Obnactu 6nocheps! u ee cocran. JKuBoe BemecTBo Onocheps! 1 ero QyHKIUH.

3aKOHOMEPHOCTH cyiiecTBoBaHus Ouochepsl. OcodeHHoCcTH Onochepsl Kak TI00aIbHON 9KOCUCTEMBI. JIMHAMUYecKoe
paBHOBecue B brocdepe. KpyroBopoTsl BeecTB U OMOre0OXUMHYECKUE IIUKIIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTH SIBJIEHUN B
ouocdepe.

3onanpHOCTh OMOochepsl. [lonaTue o Guome. OCHOBHBIE OMOMBI CYIIIU: TYHPa, XBOMHBIE Jieca, CMELIaHHbIE U
LUIMPOKOJIMCTBEHHBIE Jieca, CTENHU, CABaHHbI, ITyCThIHU, TPOTIMUECKHE JIeca, BBICOKOTOphs. KinMar, pacTUTEeNbHbIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa v QyHKIIUS KUBBIX CHCTEM, OIIEHKA X PECYPCHOTO MOTEHIHANA U OMOChHEPHBIX (YHKITUH

7.6

DKOJIOTHYECKHE KPU3KCHI U UX MpUUnHbL. Bo3aeiicTBre yenoBeka Ha 6nocdepy. 3arpsisHeHne Bo3AynIHO#M cpeapl. OxpaHa
BO3/yXa. 3arpsi3HEHHE BOIHOU cpenbl. OXpaHa BOAHBIX pecypcoB. Pa3pyiienue nmoussl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenue kiumara.

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA PACTUTENBHBIN U KUBOTHBIN Mup. OXpaHa pacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE
MIPUHIIUATIBI OXpaHbl MpUpoibl. KpacHsie kaurn. Ocobo oxpansemsie npupoaabie Tepputopun (OOIIT).

boranudeckue caapl ¥ 300J10THYSCKHUE ITapKH.

OcHOBHbBIE TPUHILIUITBI YCTOWYUBOTO PAa3BUTHUS YEIOBEUYECTBA U IPUPO/Ibl. PalinoHansHOe MpUpPOAOIIONE30BAHUE U COXPAHEHUE
OMOJIOTHYECKOT0 pa3HooOpasus 3emin
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